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DOES THE ESCAPE 
FROM YOUR MOTOR FUEL? 


KEEP IT SAFELY LOCKED IN WITH... 


Blend WARREN Natural Gasoline with your present high 
quality motor fuel to give it the RETAINED VOLATILITY 


essential for superior performance after it reaches the tanks 
of your customers. 


TULSA, OKLAHOMA « Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 











the impulse that revolutionized 
steam trapping 


YARWAY 
IMPULSE 
STEAM 
TRAP 


the only 
moving part 


a small stainless steel 
valve that literally floats 
on the condensate load 
Gets equipment hot in a 
hurry —and keeps it hot! 


Twenty years ago YARWAY applied a unique theory of thermo 
dynamics to steam traps—and gave industry the amazing YARWAY 


Impulse Steam Trap 


‘Today — over a million YARwWAY Impulse Steam Traps later 


advantages like the following continue to convert new users 
convince old users to standardize on the YARWAY Impulse 


@ QUICK HEAT-UP AND EVEN TEMPERATURES OF EQUIPMENT 


@ GOOD FOR ALL PRESSURES WITHOUT CHANGE OF VALVE OR SEAT 


@ SMALL SIZE—LIGHT WEIGHT 

@ ONLY ONE MOVING PART 

@ STAINLESS STEEL—minimum maintenance 

@ WON'T FREEZE UP 

@ A COMPLETE LINE of sizes and types for every requirement 

@ IMMEDIATELY AVAILABLE from 270 local Industrial Distributors 


For free Trap Selector, or 24 page Bulletin, write 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Pa 


SERIES 60 
and 120 


For all normal 
trap require- 
ments, pressures 
to 400 and 
600 psi 





Yo’ No. 20-A 


For light loads 
on tracer lines, 
steam mains, 


small presses, etc 








SERIES 40 


For heavy 
loads requir- 
ing extra 
high capa- 
city steam 
traps. 





INTEGRAL-STRAINER 


HIGH PRESSURE TRAP 
For high 


pressures, 
high tem- 
peratures 
(Flanged or 
welding con- 
nections.) 





a 





IMPULSE STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
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A Quick Look 


at This Issue 





These handy digests permit checking “ 


those articles you want to read first. 


COSTS THAT COUNT 


Want Refinery Costs Quickly? Don’t get 

caught with your costs down. Here is a method 
of keeping cost returns from completed project 
they can be used for rapid estimate preparation. Study 
the Caltex method by turning to Page 100 


What Petrochemical Plants Cost 


estimate the capital inve 


Want t 
trent required lor a 
new process plant? Would an economi ummary 
viving the production cost vro mcome ind annual 
profits lor a new proce ing scheme he Ip oun plan 
ning plant expansions? ‘This article give ou a quich 
and accurate method for doing just these things with 
a minimum of data. See how readily this will fit int 
your project development departs ent b turn i 


Page 106. 


Econograph .. . for Fast Cost Analyses 
In studying the econo { pr 
lacturing proce the } t 
ment of total sale 
| | 


ind aepres 


mrt iph : pr ririit 


[| Want Equipment Costs for Estimates? 
hve nece quich estimating Gata lor rapid 


cheme evaluation ? 


=> Now Turn the Page => 





A Quick Look at This Issue 
C] Compare Exchanger Costs Quickly Cal- 


culate the transfer surface requirements and use 





these curves to select the most economical exchanger 
Curves are given for various types of exchangers as 
well as different materials of construction. Check some 


recent quotations now by turning to Page 128. 


What Are Heater Tubes Worth? 


investment and expected Savings in Operating 


( apital 


costs must be considered in selecting furnace tubes 


Here are mathematical solutions and graphical meth 


ods for economic determination of optumum heater 
tube wall thickness, corrosion allowance and tube 


temperature Review your tubs 


selections now by 
turning to Page 133, 


New Refinery Trades Coke for Power 

Steam and electricity for Tide Water Oil Com 
pany’s new Delaware refinery will be generated by 
the first boilers ever designed for operating on fluid 
coke. ‘This by-product fuel will be supplied the Dela- 
ware Light and Power Company in exchange for 
guaranteed amounts of steam and power For details 
on the economics of this cooperative agreement, turn 


to Page 141. 


Nitrogen Compounds from Petroleum 
‘| hese 


manufactured on a large scale, Pe rhaps neglected too 


interesting compounds are now being 
long because they were believed to be harmless 
dilutents, they have been found to have harmful effects 
on product stability and to poison catalysts. ‘This 
article summarizes the production, uses and some of 


the more important reactions of these petrochemicals 


Turn to Page 147, 


New Raw Material for Coke and Gasoline 

It’s not an asphalt or shale oil but is some- 

thing in between and called Gilsonite, Refinery is being 
built in Colorado to process this new raw material 
In this article you'll find out how it will be processed 


lurn to Page 153. 


Aramco’s Fluid Hydroformer Produces 92.5 
Clear Octane 
round out the needs of this refinery to meet European 
and Middle Eastern markets. You'll find in this article 


a complete description of the new unit plus the yield- 


And that’s high enough to 


octane relationships, All equipment except reactor 
equalled design expectations. Turn to Page 157. 

Automation Today (Part 5) The Bode 
diagram is used to examine the stability of a 
control system. See what these diagrams look like for 
several examples of control systems by 


Page 161. 


turning to 


Hydrogen Sulfide Corrosion in Sovaformers 
. Should you use low-chromium steels or 18-8 


stainless in your new reformer? Maybe aluminizing 


> If you’re not 


is the answer. But what about scaling 
sure about the answers to these questions it will pay 
you to turn to Page 165. 

Why Human Relations? Human relations 

programs can succeed only if they channel down 
as well as up If top management parti ipates and 
employes follow suit, the result is dollars and cents 
profit for both. For the complete story on the vital 
role human relations is 


turn to Page 98. 


playing in modern industry 


How to Plan and Control Capital Expendi- 
tures 


report on the way 15 oil companies plan and control 


Here is an information-packed survey 
capital expenditures. Many excellent ideas are pre 
sented to help you improve your expenditure methods 
See how your methods compare with the most widely 
adopted accounting techniques. Turn to Page 200. 

What Causes Accidents? In this thought- 

provoking study of refinery accidents and safety 
programs you will find answers to many of your own 
safety problems. For a timely, critical analysis that 
runs the gamut from accident causes to the safety 
responsibilities of foremen and management, turn to 
Page 212. 
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Reserve your personal copy of the big . . . 


1956 PROCESS HANDBOOK Issue 


Handbook issue contains complete descriptions of some 80 important 


description is accompanied by a large FLOW SHEE 


You can vet your Handbook ssuc by subse ribing now to 


PETROLEUM REFINER 


m 1, Texas 


HOB 
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SUBSCRIPTIONS 


REFINERY 
oF On Ne CATALOG, 
vuebide 


PIPE LINE EQUIPMENT 


au i a eer 
\ scomun on. Weise 
&) 


Specialized Oil Publications of 
THE GULF PUBLISHING COMPANY 
Box 2608, Houston (1), Texas 


PETROLEUM REFINER and ‘ t ’ \ ATALOK 


WORLD OIL (formerly 1° eekly he IMPOSITE CATALOG 
for he g rod 
PIPE LINE I 


Petroleum Refiner Is Indexed by Industrial Arts Index, Chem 
ical Abstracts and by Engineering Index, Inc. Microfilm copies 
available through University Microfilms, An Arbor, Michigan 


No. 19 A Sparkler 


NENT MONTH you'll be receiving another Proc: 
Handbook, PerroLteumM Reriner’s 19th such f 
completely revised edition that presents not only new 
processes developed since the 1954 edition appe red 
but most of the older processes up-dated on the ba 
i more recent operating data, Recently announced 
isomerization processes, lor instance, 1s i sample of the 
new; special emphasis on alkylation is typical of the 
handling accorded older processes In all, some 80 
processes ol current commercial importance ino renin 
ries and natural gasoline plants will be incuded. And 
to each dese ription this year have been added valuable 
literature relerence 

As an extra special we offer in the Process Hand 
book's technical section an authoritative review of 
crude and product treating. Here the main emphasis } 
on new hydrode sulfurization processes but other types 
of treating will be described 

Be on the lookout for the September issue, our 19th 
Process Issue. It will prove a handy tool for many 
months to come 

NOTE: Why not hint 

in your Handbool 

the time to 
ll, if filled 


WITH the 


Did You Miss This? 


PWO OF PR’s well-known authors, V. A. Kaliche 
ind K A. Kobe have t pqre lan ¢ 
ing book, Petroleum Refinin hemica You 
remember Kalichevsk i thie er 
Sweetening and Dy i Petroleum 
Product and many, man ’ i ma Kolbe 
Phermochemists le | trochemical In 
eri Their new bool 
i knowledge 
iquid petroleum product il i bool 
available from our Bool Department Ox 2H08 


Houstor for $14.50 


Look to ‘Quick Look’ 


FOR A COMPLETE rapid-fire picture of 

! ippenin and trend look to C)uich Look the 
Industr on Page 89. This monthly Perroueum Ru 
FINER feature is tailored to meet the bu refine nan’ 
need In le than five minut you can 
Irom current national economic trend 

in rehining petrochemn il 

and air pollution. And ther 
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Here’s the most versatile. ...lowest cost 
of bulk materials handling by truck ever 





With only one man, it PICKS UP... HAULS... 
Serves scores of big steel containers, all sizes and 
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vege 

up t 2 cu. yds Ke 
pe ye ay a du ato wna: Sadie “ies 
truck with scores of bodies! 


ABOVE ARE BUT A FEW of the hi _ of -_ 
ny33 PSs! p fere ny _ ster-Du aoe patag a chi ble "Ce ainers 
it’s the | [ work in industry « - cont in capaci 
DudPsyis ing om 
Y) 


586 Dempster Building 
Knoxville 17, Tennessee 














Here's MASS-HANDLING of bulk mea- 


a terials with one truck one mean! 
Multiply this simple pick up, hou! and 
dump operation by scores of steel 

- , containers built to meet your require - 


ments for handling waste or salvable 
materials, raw and finished products, 
fluids, including acids, combustibles 
dusty materials, etc. No other method 
handles waste and bulky materials 
so cheaply! 


and DUMPS (or sets load down intact) 
designs — handling materials of every description 
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WITH NO OBLIGATION on your part, our engi 
neers will be glad to make a comprehensive fact DEMPS | ER BRO T HERS 
finding survey to determine the cost-cutting pos 
sibilities of this equipment in your plant. Ask us for 


complete information. Manufactured exclusively by 
Dempster Brothers, Inc 
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The flat-topped, evenly spaced risers on the Multigrip Floor Plate afford perfect All aisles and ramps in this 36-dock Chicago warehouse of Trans 

traction for fork truck wheels on this 20° slope, even when the plates are wet American Freight Lines are protected with USS Multigrip Floor 

Traction like this does much to eliminate slipping accidents Plate. 24 hours a day—every day—heavy vehicles roll back and 
forth over this tough steel floor plate without damaging it 


HOW MULTIGRIP FLOOR PLATE STANDS UP 


UNDER 24-HOUR-A-DAY PUNISHMENT 


...0n Trans American 
Freight Lines loading docks 


USS Multigrip Floor Plate’s flat-topped risers give 
perfect traction to feet and wheels. These tough steel 
plates take a beating without chipping, cracking, or 
splintering. Multigrip Floor Plate is easy to clean with 
a hose or broom and drains freely in all directions. 
Multigrip may also be bent, formed and welded where 
necessary and is available in large plates, cutting in 
stallation waste, You'll find it pays to specify long 
lasting Multigrip Floor Plate for use on ramps, aisles, 
platforms, stairs, floor areas, or wherever safety or 
maintenance is a prime consideration 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 

UNITED STATES STEEL SUPPLY DIVISION, CHICAGO 

UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Heavily laden fork lifts have rolled over this weld many thou- 
sands of times. Despite the extreme stress, the weld is still 
perfect and strong 


“ss MmUITIgrip 


FLOOR PLATE 
Sold by leading ditdubulou from coast to coast 
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CHOICE of CONTACTORS 


to meet your specific needs 


Aiie-cheimers type a stertors ITI SIN NY EU 


break or oil-immersed contactors 


pri FOR 2300 TO 5000 =: 
installed in the same sized space. VOLT MOTORS Py Ae 


ale 


AIR 


Designed for top performance 

on the rough-tough jobs. Ad- P guerra 

vantage of contacts operating an eR ps a , 

in air include long contact < - rs ob » 

life, reduced fire hazard, easy ~~ G» Shake? 

maintenance. Double-break _— -™ a £ | j ; 
»* ‘ 


eo] Fe 


a 


contacts, vertical action and i. 
dual blowouts provide long, i - 4 
dependable operation. Design simplicity makes sie Mananinen Py 
contactor particularly adaptable for applications — | wt aa : ett 
requiring frequent starting, inching, reversing, or “Coe 

dynamic braking. ; 


Meets operating demands of 

semi-hazardous locations. 

Contactor operates under oil 

to prevent sparks from ignit- 

ing atmosphere and to protect mechanism from 
corrosion. Contactor is time-proved clapper type. 
Self-cleaning, rolling-wiping action extends con- 
tact life. Self-aligning E-type magnet provides 
perfect armature seating ... quiet, maintenance- 
free operation. 


i 
* | ~ a 
. 











you GET MORE eee in solving thou sand sof control prob 


Allis-Chalmers offers help on specifi: lems... by complete research and 
control application problems. Call testing facilities. 

your Allis-Chalmers representative. For complete information on the 
His recommendations are backed by Type H starter, write for Bulletin 
Allis-Chalmers engineering depart- 14B6410B — Allis-Chalmers, Gener- 
ments... by the experience gained al Products Div., Milwaukee 1, Wis. 


ALLIS-CHALMERS .. 


INE For more data on advertised products, use Readers’ Service Cards, last pags 





ie tigtiaey building 


for tomorrow 


If you are considering new facilities in the oil, 
gas, chemical or allied industries, you can get valuable assistance 
from Fish Engineering Corporation and subsidiary companies. 
At Fish, you will find some of the finest economists, 
engineers and construction men in the world. They are ready 
to work with you every step of the way from feasibility studies through 
4a ed) 144-40 69 engineering, financing, construction and operation. 
CORPORATION 


wOUSTON, TEXAS 


Service & Management Corp. © Fish Northwest Constructors, Ince. 


For more data on edvertised products, use Readers’ Service Cards, last page 





There’s 


MORE Cooling Surface in these deep-ribbed MOTORS 





with these Allis-Chalmers 


@ Frying of insulation is impos- 
sible under normal conditions 
with the extra-large cooling sur- 


face of Allis-Chalmers rib-type 


TEFC motors. The result — you Get Complete Information 
expect and get longer motor life. 


As a new machinery component or as re- 
placement, specify Allis-Chalmers. Discuss 
your particular application with your near- 
The engineered partner of A-C by A-C distributor, A-C district office, or 
motors is Allis-Chalmers control. write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


Auqust, 1956—PETROLEUM REFINER 


A-4940 


For more data on advertised products, use Readers’ Service Cards, last page 1] 
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Tiree by Firecfone 
Water by Layne! 
T. largest single factory in the Firestone organization producing 


tires and tubes is the Memphis plant. And the enormous quantities 
of steam used in modern tire production need an assured supply of 
thousands upon thousands of gallons of water. 

Layne of Memphis was selected by Firestone of Memphis to engineer, 
equip and install the water system now used to service this largest of 


all Firestone plants 


The blue chip industries of America, and the smaller industries as 
well, know the wisdom of relying on Layne for all phases of ground 


water development. 


LAYNE 


& BOWLER, INC. 


General Offices and Factory 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 











Municipality Agriculture 



































Hard-boiled acids 
can't corrode 


Aloyco 
Hastelloy” 
Valves 


The fight against corrosion by hot mineral acid solu 


= 
| ’ 
; 
, 
: 


| 





tit 


. 


miseeesisesoens 


tions is being won by the Hastelloys 
This family of alloys plays a major role in the produc- 
tion of Aloyco corrosion-resistant valves. And here's why: 









Hastelloy Alloy B is the only available alloy, with the ex- - 
ception of noble metals, that resists hydrochloric acid in | : 
all concentrations—even at boiling temperatures. It also 
withstands corrosion by hot sulfuric acid concentrations 
where other materials have been found unsatisfactory 
Hastelloy Alloy C at room temperature has good resist- 
ance to wet chlorine gas, hypochlorites and other solu 
tions containing chlorine. It is also outstanding for its 
resistance to secondary spin bath solutions encountered ’ 
in the rayon industry 
Hastelloy Alloy D has excellent resistance to sulfuric acid , 
at high concentrations and elevated temperatures. It out 
performs all other materials in resisting sulfuric acid solu ee RRR ee eng 
tions containing hydrocarbons, coke and tar encountered | 
in oil refineries | 
Phis remarkable Hastelloy family is now available in \ | 
a wide range of Aloyco valve designs. Cast by induction | heres | 
melting of master heat ingots, Hastelloy valves undergo 
a special annealing process that imparts better machining [. . | | 
qualities assures maximum corrosion resistance. A 
new bulletin, couponed below, will provide you with 
complete information Aloyco Hastelloy Valves are suited by composition and a special anneal 


Write today to: Alloy Steel Products, Inc., Linden, N. ] ing process to handle 


hot solutions of mineral acid 






Alloy Steel Products Company, Inc 


1303 West Elizabeth Avenue 
Linden, New Jersey 









Gentlemen 












Longer Lasting 
ALOYCO 


VALVES 


Please send me a free copy of your new 


Bulletin No. 10 on Aloyco Hastelloy valves 


Name 


Firm 






Congesive st Address 


City 


August, 1956 PETROLEUM REFINE} For more data on advertised products, use Readers’ Service Cards last page id 
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LASTING QUALITY—FROM MINE TO MARKET |! 


For more data on advertised products, use Readers’ Service Cards, last page 
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For dependable “on-stream” performance... 


retube your exchangers with 


Wide selection of copper-base alloys for every type of application 


including bi-metal combinations. 


Complete warehouse stocks maintained at Houston, Texas; Tulsa, Okla.; 


Los Angeles, Cal.; Chicago, Ill.; and Bayway, N. J. 
Expert assistance in solving your tube corrosion problems. 


Specify Phelps Dodge . . . One of the largest suppliers of tubes 


to manufacturers of heat exchangers! 


PHELPS DODGE £0/PER PRODUCTS 


CORPORATION 


SALES OFFICES: Atlant 
Detroit, Fort Wayne reensbor 
¢ 


New Orleans, New York, Pt 


Seattle, Washingt 


For more data on advertised products, use Readers’ Service Cards, last page 





(MAXIMUM SERVICE - 


MINIMUM HEADACHE) 


from WESTERN Heat EXCHANGERS 


Cd Hes Why 


The accelerated pace of today's 
business problems, whether they 
be in engineering, operations, 

sales or management, makes it 
more important than ever that 

the supplier of your process equip- 
ment be attuned to your specific 


needs, 


Many Operating and Engineering 
executives in the petro-chemical 
field, from both large and small 
companies, have found Western 
Supply Company to be their kind 
of supplier in design, fabrication 
and service of Heat Exchangers. 


And, we believe, for good 
reason 





WESTERN 


HEAT EXCHANGERS 


WESTERN SUPPLY COMPANY 
P.O. BOX 1888 @ TULSA, OKLAHOMA 
HUDSON-RUSH COMPANY — 753 Gladstone Bivd., Shreveport, La 
130 Casa Linda Plaza, Dallas, 18, Tex 

P. O. Box 3151, Amarillo, Tex 

PROCESS INSTRUMENTS & EQUIPMENT CO. — North Bidg 
Charleston, W. Va 

H. W. SEVERANCE — 2416 Frankfort Ave., Lovisville, Ky 


WESTERN’S Specialists 


are highly trained, flexible, young 
and experienced, having a full appreciation and 
acceptance of the heat transfer problem . using 
the latest and best data available. 


WESTERN’S Accurate Ratings 


are a result of the technical skill of 
Western's engineers, the latest data and their know!- 
edge of field-proven installations — assuring that 
each exchanger is sized to give the most economical 
unit for the job. 


WESTERN’S Modest Size 


makes Western easy to do business 
with ... flexible in thought, ingenious in design, 
fast-moving in emergencies. 


WESTERN’S Techniques and Tools 


. include all of the latest machines and 
equipment necessary for producing quality equip- 
ment, with skilled craftsmen in direct supervision 
over each step of fabrication. 


WESTERN’S Personal Attention 


. to each detail of our customer's speci- 
fications and needs can be traced from the initial 
contact to the finished product, resulting in a close 
customer relationship thru the years. 

Western Heat Exchangers merit your consideration 
on your existing or future heat transfer require- 
ments. We'll appreciate your inquiry. 


For more data on advertised products, use Readers’ Service Cards, last page 
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on the job at 


Eastern States 
Petroleum 
Company 


This Carrier Centrifugal Compressor, 
on the job at the Houston plant of the 
astern States Petroleum Company, 
Inc., compresses hydrocarbon gas in 
connection with the sulphuric acid 
alkylation process. Gas pressure is 
raised from 18 psia to 115 psia The 
compressor 1s designed to operate at 
a speed of 7400 rpm. The product of 
sulphuric acid alkylation has a high 
octane rating and is employed as a 


blending agent in aviation gasoline, 


‘ 
( zarrier makes a complete line of cen- 
trifugal and axial flow compressors 
for gas compression and refrigeration 

up to 10,000 hp in a single unit. 
Hundreds of these dependable, effi- 
cient Carrier machines are on the job 
at dozens of refineries throughout the 
world serving sue h companies as 
The Pure Oil Company, Cities Service 
Oil Company, Sinclair Oil Corpora 
tion, The Texas ¢ ompany May we 


assist you? 


If youd like a copy of our booklet 
“Centrifugal Compressors for industry” 


please tele phone your nearest Carrier 
ofhee. Or write Carrier ¢ orporation, 


Syracuse, New York, 





centrifugal compressors 


refrigerating equipment 


For more data on advertised products, use Readers’ Service Cards, last page 








Once ...Waste 
Today... PROFITS 


via CHEMICO 
Sulfuric Acid Plants 


Waste material, once separated and discarded during 
gold processing operations, is today yielding profits in uranium 


recovery via sulfuric acid. 


The pyritic concentrates shown above, stripped of gold and uranium, 
serve as raw material for making sulfuric acid, which in turn 


is then used to recover uranium from gold processing waste. 


Today, SEVEN plants of Chemico design are turning out 1100 tons 

of sulfuric acid per day in the Transvaal and the Orange Free State of 
South Africa exclusively for the recovery of uranium... 

just another example of how CHEMICO SULFURIC ACID PLANTS 


are being employed in making profits out of by-product industrial wastes, 


CHEMICAL CONSTRUCTION CORPORATION 


Designers and constructors of complete plants and facilities for the chemical 
and petrochemical processing industries for over 40 years 
525 WEST 43RD STREET, NEW YORK 36, NEW YORK 
Cable Address; Chemiconst New York * Technical Representatives: Cyanamid Products Ltd., London 
South African Cyanamid (Pty) Ltd., Johannesburg 
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Standard Oil of Ohio added 
two 30,000 cu. ft.underground caverns 
for storing propane 


Lectrodryers* DRY that gas 
as it comes out of storage 





Standard Oil of Ohio’s propane customers are assured of gas 
that is safely DRY. No moisture to cause contamination or 
valve freeze-ups. The propane is dried to a low dewpoint as 
it is taken out of storage. 

Lectrodryers are available for DRYing air, gases and organic 
liquids at pressures ranging from atmospheric to 6,000 psi. 
They'll handle a few cubic feet per hour for simple laboratory 
tests,a few hundred feet for instrument air, for example, or 
hundreds of thousands of feet on routine refinery production. 

Lectrodryer engineers will help you decide where you need 
a drier, select and furnish a Lectrodryer and auxiliary equip- 
ment to meet your requirements. For DRYing help and for Two of these Type 
literature on the control of unwanted moisture, write Pitts- taal ge hy re ee 

nandle the DRYing 
burgh Lectrodryer Company, 307 32nd Street, Pittsburgh of Standard Oil 
30, Pennsylvania (a McGraw Electric Company Division). of Onie's propane 





Previously, propane was only stored 
here above ground in 
these tanks. 


My Gg 
~ / hovay > JR 4 a4 “, ge * 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
in Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


2) LTT a | 


LECTRODRYER 


* REGISTERED TRADEMARK U & PAT OFF 
YP BES OO ar 2rrrr Loe “ag 
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BLAW-KNOX Autoclaves furnished in a size and type 


... for every 


pressure 


and temperature 


eeeeeeeeee eee ee eee eee eee eens eee 


application 


with all auxiliary equipment, 
when desired, for a complete 
high pressure plant 


Blaw-Knox has designed, constructed and equipped auto- 
claves in all practical sizes, ranging from one quart 
capacity upward to the largest commercial sizes with total 
capacities of several thousand gallons. 


Pressure requirements range widely from vacuum and 
atmospheric operations up to several thousand pounds per 
square inch. Temperatures, where required, cover a full 
range starting at sub-zero temperatures and going as 
high as commercial needs dictate, some operating at 800° F. 
and higher, with heating methods ranging with the tem- 
peratures to be reached. 


Any suitable material of construction is used, the choice 


depending on the materials and conditions of the reaction Drawing of a Blaw-Knox 120-gallon 
under consideration. Many different agitator types are Steam Jacketed Autoclave, with tur- 

: bine agitator, for processing organic 
chemicals at a pressure of 2000 psi 
and a temperature of 300” F. 


available to meet every conceivable mixing requirement. 


In other words, Blaw-Knox has the engineering knowl- 
edge and skill and the manufacturing facilities to build 
any size, any type autoclave or kettle for use for hydro- 
genation, ammonolysis, polymerization, or organic synthe 
sis, for batch products of chemicals, drugs and medicines 





or resins, and for general chemical processing. 
B I 6 Photograph of a Blaw-Knox 15-gallon 
No matter what your reaction problem is, whether with pre et pn pega —— 
i P widely used in the resin and chemica 
low pressure low temperature, or highest pressure high clita 
temperature conditions, why not discuss it with us. We 








will gladly give you our recommendations. 
Ask for Catalog 2413-R. 


A 


Fou BLAW-KNOX COMPANY 


Buflovak Equipment Division, 1601 Fillmore Avenue, Buffalo 11, N.Y. 
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Grace Chemical Company Reports: Kemp Dryer safe- 
guards instruments throughout plant 24 hours per day 


The Grace Chemical Co. manufactures Anhydrous Ammonia 
and Urea 24 hours a day at Woodstock, Tenn. This operation 
demands instrument accuracy with a minimum of maintenance 
and downtime. To increase instrument efficiency by preventing 
corrosion and costly line freezes, Grace Chemical installed a 
Kemp Dryer. 

Kemp Requires Little Attention 
Semi-automatic, the Kemp Dryer works night and day drying 
compressed air for instruments and pneumatic controlled valves 
According to operator Charles Lewis, the Kemp unit requires 
a bare minimum of attention 


Kemp Dryers for Every Purpose 


Kemp offers a variety of dryer models to meet all problem 


Designed to dry air, gases or liquids to sub-zero dew points at a 
low cost, they are constructed of quality materials and embody 
Kemp's many 


with man 


the engineering knowledge gained from 
Kemp Dryers are availabl 
, or fully automatic iddition, 
Kemp will prescribe the proper desiccant for each drying job 
al of water from 
air, gases, or liquids, contact Kemp engineers now. For 


years 
of experience ial, semi 


automat tower reactivation. In 


If you have a problem involving the remov 


com 
plete facts and technical information, write for Bulletin D-27 


DYNAMIC DRYERS 


CARBURETORS . 
METAL 


BURNERS . FIRE CHECKS 
MELTING UNITS «+ INERT GAS GENERATORS 
SINGEING EQUIPMENT 


THE C. M. KEMP MFG. CO. 
405 East Oliver Street, Baltimore 2, Maryland 


For more data on advertised products, use Readers’ Service Cards, last page 
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EXPLOSION-PROOF, totally enclosed, 60 
hp Tri-Clad* induction motor is one of 


RUGGED CONSTRUCTION of G-E expk 
sion-proof, totally enclosed, Tri-Clad 
motors make them ideal for outdoor re 
finery applications 
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SPECIALLY VENTILATED agains 
fumes, two G-E 300-hp sync! 


drive compressors in the new 


— 
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er ere AND EASILY ——— G-E 


etal-clad switchgear, rat 


nehror ir ‘ for ft mrt 
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14 G-E motors located on the pipeway 
Motors require no protective housing 








METAL-CLAD STATION SWITCHGEAR is located outside fenced-in area containing 


transformers and high-tension circuit breakers; is enclosed against dust and weather 


Bay Refining boosts capacity by 6000 B. P.D. 
with help of General Electric distribution system 


BAY REFINING CORPORATION describes their new 
catalytic cracking and catalytic polymerization unit, on 
stream early in 1955, as ‘‘ Making use of the latest engi 
neering and refinery concepts known to man.”’ The 
Southwestern Engineering Company of Los Angeles, 
Engineers and Constructors, was able to complete 
this modern unit right on schedule-—and bring Bay 
Refining’s total capacity to over 10,500 b.p.d. To help 
meet their schedule, General Electric shipped the elec 
trical equipment according to Southwestern’s prearranged 
timetable, to arrive at the building site when needed 

ELECTRICAL SYSTEMS are fast becoming the standard 
for refinery prime drive and process control requirements 
General Electric offers a complete line of electrical equip 
ment, in a variety of sizes and protective enclosures, 
to meet refinery needs for greater continuity of service 
and lower maintenance requirements in a highly cor 


rosive atmosphere. 


IN ADDITION, to further help you meet your production 
requirements, G.E. offers a complete line of engineering 
services performed by men who know your industry and 
its electrical problems. They are available to you and 
your consultants to help design, schedule, supervise 
installation, and start up an engineered electrical system 


planned to meet your needs. 


e Project Co-ordination e Analytical Engineering 


e Application Engineering e¢ Installation and Service 
e Product Development Engineering 


e Maintenance Service 


Your G-E Apparatus Sales Representative will tell you 
more about G-E electrical equipment and Engineering 
Services for the petroleum industry. Contact him at yout 
nearest Apparatus Sales Office and write for bulletin 
GED.2244, “Engineering Services,’”’ to General Electri 
Co., Section 681-11, Schenectady, N. Y. 


Engineered Electrical Systems for the Petroleum Industry 


GENERAL @@ ELECTRIC 





CENTRIFUGAL or Rotary Positive Blowers 
and Exhausters can move from 5 cfm to 
100,000 cfm of air for many diversified 
needs. For complete details, send for Bulle 


tins 120-B-14, AF-154 and RB-154 


GAS PUMPS can be applied to many indus 
trial uses where from 5 cfm to 50,000 cfm 
are needed. Send for Bulletins 31-B-17 and 
32-33-B-13 for full information 


METERS measure gas up to 1,000,000 cfh or 
as little as 4,000 cfh with constant accuracy 
For specifications and capacity tables, send 
for your copy of Bulletin M-152 


VACUUM PUMPS with exceptionally low op 


erating cost range in capacity from 500 cfm 


to 13,000 cfm, and up t 1” He vacuum 


Complete information in Bulletin 50-B-13 


For more data on advertised products 


Production roadblocks avoided 
by ingenious use of air or gas 


Alert industrial engineers and designers are finding 
new ways to put gas and air to work more effectively. 
They take delays out of industrial processing and 
improve quality. They add new utility to devices and 
appliances for commercial and home use. 


..I many different applications 


they are utilizing the many advantages of 
Roots-Connersville equipment. They move large or small 
volumes of air and gas with Blowers, Exhausters and 

Gas Pumps... produce vacuums... meter gas for 
proportioning or other measuring needs... protect plants 
against fire and explosion with Inert Gas Generators. 
Solutions of specific problems are often solved 

faster and better when 


... assisted by Roots-Connersville ideas 


These are the result of more than 100 years of knowledge 
and are available to any user of gas or air, or equipment 
builders who need them. If you have a product or a 
process which might be improved by our mutual 

effort, we'll gladly work with you. 


Just address: 


Product Development Manager, Roots-Connersville Blower Division 
856 Crescent Avenue, Connersville, Indiana 


Roors-(ONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 


, use Readers’ Service Cards, last page 








A Mile of Shops — Each shop is devoted to 
a special type of heavy production. Included 
are complete Machine Shops, casting, forging 
and other facilities which offer all of the ad 
vantages of the execution of the complete job, 


half mile 
of 


pressure vessels 


These are two of seventy — over 2 mile corrosion-resistant, alloy and clad metals in 


1956 


of 38'/2-foot vacuum tank casings built to 
meet the quality requirements of a well- 


known processor. 


The buyer also benefits from many sav- 
ings made possible by Newport News exten- 
sive heavy fabrication equipment and the 


sixty years experience in using it. 


Do you plan installations of heavy pro- 
duction equipment? You can command the 


services of Newport News for weldments of 


almost any size or shape, plus the required 
engineering background and complete weld- 


ing and stress-relieving skills 


It will pay you to get the facts, shown in 
Facilities and Products. As you glance at 
its photos and brief captions, you'll see why 
Newport News can turn out — at low cost 
specialized heavy equipment for process 


plants 


Send for Facilities and Products — free 


today 


Shipbuilding and Dry Dock Company 


Newport News, Virginia 


PETROLE! 
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This Worthington Centrifugal Compressor supplies 
air to move 200 tons of catalyst daily with no ex- 
pensive water cleaning and maintenance problem 


Process compression without 
diaphragm and water supply problems 


Pe rhaps your processing can iY compare d to this opera- 
tion at Cities Service Refining, where heavy gas oils are 
catalytically cracked into fuel gas, propyl ne, and butyl- 
ene for alk ylate and butadiene production, high octane 
gasolines, and light fuel oils 
Here's an example of low-cost, high-volume process- 
ing, with a Worthington GUR centrifugal unit compress- 
ing the air to move 200 tons of catalyst per day in a 
trouble free , CCONOMIC al manne 
Phe costly diaphragm and exchanger maintenance prob- 
lem inherent in the operation of an ordinary compressor 
At Cities Serv- 


ice’s Lake Charles refinery, the Worthington centrifugal 


is unknown with the Worthington GUR 


operates with 95° F. air at 100% relative humidity and 


l and discharges at 61 psia, 
450° F., with a capacity of 4.875 CFM 
air is used to transfer and aerate the catalyst. The tem 


$5 psia suction pressure, 
c 


he compressed 


perature of the compressed alr 1s controlled by means 
of interstape liquid injection, an exclusive de velopment 
that reduces the he at ol compression without employing 
external heat exchangers. It is powered by a dependabl 
Worthington steam turbine. Cities Service reports, “Gov- 
erning and control are excellent, and in all other respects 
it is very satisfactory.” 

If you'd like the same satisfaction for your process com- 
pression or refrigeration, write your Worthington District 
Office or Worthington Corp . 
eration Division, Section A6101, Harrison, New Jersey 


Air Conditioning and Refrig- 


WORTHINGTON 


For more data on advertised products, use Readers’ Service Cards, 
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Unit started up 
immediately... 


ww 


Down only S days 
in S&S months... 


A 
Ww 


bey -T 2 \ilal- ml aa: 
conversion... 


Output 10% above 
design rating... 





Cham~plin’s Orthoflow’ Proves Itself 


FLUID CATALYTIC CRACKER 


When Champlin Refining Company 
became part of The Chicago Corpora- 
tion, up to $10 million was invested 
in a modernization program to expand 
capacity and raise octane level of its 
Enid, Oklahoma A major 
factor in minimizing initial cost of 


refinery. 


these facilities, and getting them on 
stream quickly and efficiently, was an 
Orthoflow Fluid Catalytie Cracker. 
Designed and built by The M. W. 
Kellogg Company for a fresh feed 
capacity of 9,000 BPD, and total 
13,500 BPD, this 
promises minimum 


throughput of 

Orthoflow also 

maintenance. 
The Orthoflow by 


M. W. Kellogg well ahead of sched- 


was erected 


ule, and went on stream without 


trouble immediately on completion 
Within a month of initial operation, 
the unit fulfilled the Kellogg guaran 
tees and was accepted. It operated 
continuously for 3 months, when re 
pairs on the lube oil pump required a 
shutdown. This also permitted com 
plete inspection of the interior of the 
Orthoflow, and reassured Champlin 
that the unit’s lining and general con 


After 


the unit was back in service, 


dition were excellent. 5 days, 
and ran 
without interruption for 5 months 
Total time in service at this writing 
Total 
days! The Orthoflow is now operating 


at 79° 


8 months. time out: only 5 


conversion rate, and about 


Refinery Process Division 


THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N. Y. 


A SUBSIDIARY OF 


toe th 


1956—PETROLE! 


PULLMAN 


INCORPORATED 


For more data on advertised products 
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10%, 


The Champlin unit i 


above original design capacity. 
one of seven 
Fluid Cat Cracker 


The M. W 


for leading refiner 


teen Orthoflow 
engineered or erected by 
Kellogg Company 
throughout the world, with through 
put 
BPD to 


toward thi 


ranging from 
BPD. The 
vertical-design cat crack 
full 
movie 
film 


arrange 


capacitie 5,000 


102,000 trend 
er is graphically explained in a 


color, 15-minute animated 


Refiners interested in seeing thi 
make 


contacting M. W 


in their offices can 


ments by Kellogg 


u 
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monoethanolamine 
reittiatelitedieliliits 


diethylene glycol 
triethylene glycol 


These high-quality chemicals are produced at 
Jefferson's modern plant at Port Neches, Texas, 
and shipped from convenient distribution points 
at Port Neches, Houston, Chicago, Los Angeles 
and Tenafly, New Jersey. They are available 
for immediate delivery in tank cars, tank wagons 
or 55-gallon drums. 

Our experienced technical service staff will be 
glad to help you with your gas scrubbing prob- 
lems. For prompt service, call your nearest 
Jefferson representative. Jefferson Chemical 
Company, Inc., Box 303, Houston 1, Texas. 


For more data on advertised products, use Readers’ Service 


AGENTS ~~ 


| for sweetening natural and 
\ refinery gas 


iolmeelubaeleehilie Mulelitice] Mslol) 


4. = Ethylene Oxide, 
aS? Glycols, Dichloride 
, Ethanolamines 
Essential Chemicals from Hydrocarbon Sources Nony! Phenol 
Morpholine 
' Ethylene, Propylene 
Z d and Glycerine 
Carbonates 
CHEMICAL COMPANY. TNE Polyethylene Glycols 


HOUSTON * NEW YORK * CHICAGO CHARLOTTE * LOS ANGELES 


Cards, last page 





Oey Cig Orie 
(mpany 


QO Furfurs 
Leechs 


BUTADIENE 


Separation of C4 hydrocarbons calls for fur 
fural. In an extractive distillation, furfural 
spreads the relative volatilities of closely 
boiling C4 fractions and thus provides a 
means for low cost separation 


Features of the furfural route include: 


1. Versatility: furfural is effective in sepa 
rating butylenes as well as butadiene, thus 
a furfural unit can be used to prepare alky 
late stock and butadiene 
ploys petroleum type equipment which can 
be adjusted to 
ditions 


‘The process em 


a variety of operating con 


2. Purity: Highest purity butadiene is pro 
duced and has been the consistent rule since 
commercial operations began 


The 

340R The Merchandise Mart 
Chicago 54, Illinois 

ROOM 540R, 120 Wall St., 


New York 5, N. Y. 


Room 440R, Main P Box 4376 
Portiand 8, Oregon 


©) 


For more data 


3. Safety: QO Furfural is easy 


and 


to handle 


has a safety record extending over 30 


years of industrial use 


4. Corrosion: ‘here i 
rosion in 


no appreciable cor 
unit thus 


maintenance problem: 


furfural minimizing 


The furfural route offers you a 13 year record 
of successful performance in 3 plant 
of 


‘I wo new 


having 
$46,000 ton 


units u 


maximum capacities in exce 
of butadiene per year 


furfural are 


ing 
now being built 


Write for information on furfural extractive 
distillation and Bulletin 203-A listing physi- 
cal properties of furfural. 


In the United Kingdom: 


In per al Chemical Industries Lid. Billir sham, f gland 


In Evrope: 
Quaker Oats-Graanproducten N. V., Rotterdan 
Rue Pillet 


Denmark 


Quaker Oats (France) S. A 
A'S “Ota 


Will, Paris IX 


rf oper b ager 
in Australia: 


Swift & Compar Pty Sydney 
in Japan: 


F. Kanematsu & 


on advertised product 





The Netherlands 


When a refinery has to shut down for a 
replacement or repair—that's the time when 
action and know-how count. 


The special spiral fin unit here shown had to be 
built over a week-end to get a large 
oil refining plant back on stream. 


Such repair and replacement work has added to the 
fine reputation Sun Ship has won through 

years of service in the construction of oil 

refining and chemical equipment of every kind. 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PA. 
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more 


ammonia 


plants 


mm by 
ster Wheeler 


Three major petrochemical manufacturing companies have recently avu- 
thorized Foster Wheeler #6 proceed with the design and construction of 
three Ammonia Synthesis Plants having a combined NH; production ca- 
pacity of 585 tons/day. One of these plants will have a design capacity of 
305. tons/day, the largest ever built by Foster Wheeler. 

“Hydrogen, for all three plants, will be separated from hydrogen-rich tail 

' gas streams from nearby processing units. 

These contracts reflect.industry’s approval of the Casale Process for Am- 
monia Synthesis and also Foster Wheeler's design, engineering and con- 
struction “know how’"’. When these plants are completed, Foster Wheeler 
will have built — 








9 NH;3 Synthesis plants with a combined capacity of 1585 VY 


Foster {7] WHEELER 


NEW YORK +*« LONDON «+ PARIS «+ ST. CATHARINES, ON’ 























VAI MILLION BTU’s 
2 ... OR LESS --- OR MORE 


same Flexibility, 
Uniform Heating, 
Precise Control 


with Selas Gradiation Heating 


Size is no limitation to the advantages of Selas Gradiation Heaters and 
Zone Control. 

For pilot plant or volume production ... whether your petroleum refining, 
petrochemical or chemical processing operations involve critical pyrolysis 
reactions . . . controlled catalytic reactions in packed tubes... or high 
temperature preheating . . . you get the same benefits of Selas Zone Control: 


@(/niform heat distribution on the entire tube surface extends tube life by eliminating local 
overheating and material degradation at the tube wall. 


@ Zones of controllable heat input produce ® Controlled combustion means no external 
the desired time-temperature curve . . . per- oxidation of the tubes . . . no lag in response 
mit most effective use of the surface provided. to controller demand. 
Selas Gradiation Heating offers new possibilities in every petroleum and 
chemical plant where heat processing is a precise operation. 

Send for informative bulletin No. 88 ‘“‘Gradiation 

Heating for Petroleum and Chemical Processing.” 


RO hot and Huth Poocessing Caginesvs 


CORPORATION OF AMERICA . e 
DRESHER. PENNSYLVANIA DEVELOPMENT DESIGN CONSTRUCTION 
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Steel Steam-jacketed Still with bonded lead lining. 
ide for transport through 
plant, is five feet I D by eleven feet deep. All 


This unit, placed on 


unique, 


surfaces exposed to corro 
lining bonded to the 


le ad 
Lead 


ion carry a 4” 


steel by National 


impr oved proce 


National Lead weds lead to steel 
..- boosts life of lead-lined vessels 


ead-steel bonds in lead-lined 

equipment have never been 
as satisfactory as they are today 
... thanks to the improved process 
by which National Lead weds lead 
to steel. 

Mechanical abuse 
crushing, twisting 
stroy the bond. “Torture tests, 
designed to pry the lead from the 
steel, do not separate the metals 
at the interface ... the union is 
stronger than the tensile strength 
of lead. 


— impact, 
does not de- 


” 


Virtually indestructible 


With the improved bonding meth- 
od you get the kind of lining per- 
formance in massive vessels that 
you get from National Lead 


*“Tubond”’ pipe and “United” 
valves. Pressure, vacuum, vibra- 
tion and heat (short of lead’s 
melting point) don’t disturb the 
lead-steel bond. Blistering, buck- 
ling and cracking are virtually 
eliminated even under severe and 
rapid cyclic temperature changes. 

If your processing employs cor- 
rosives, National Lead fabricated 
vessels can bring you major sav- 
ings in maintenance costs and cut 
losses due to production stoppages. 


National Lead | 


For more data 


on advertised products 


National Lead make 
equipment of all types izes, 
from small-bore “Tubond” pipe to 
tank car Write for 
quotations on any acid-handling 
equipment you have in prospect, 
furnishing, if po 
or prints, and information on type 
flow 
peratures, pre 


operating data 


lead-lined 
and 


and beyond 


sible, ketches 


of corrosive, facto} tem- 
sure other 
Addr National 
Lead Company, Lead-Lined Dept., 


111 Broad vay, New York 6, N. Y. 


and 


-rocess Vessels 


... lined to last “§ 


Cards, last page 





Back in 1942 the new synthetic rubber program was of urgent 
to the war effort. Naugatuck Chemical Co., now a 
ed processes that included 


importance 
Division of U.S. Rubber Co., ey 
augatuck’s top-entering and 


fluid mixing applications. Many of 


le mixers were engineered and manufactured by Eastern 


ndustries specifically for these processes. 
After fourteen years of hard, continuous service, these Eastern 


Mixers continue proving their built-in reliability. 

if a have @ process entailing critical operating conditions, get 
a long-term guarantee on your investment by selecting durable 
Eastern Mixers. Eastern offers engineering assistance in the selec- 
tion of proper mixers from the complete Eastern line. 


INDUSTRIES, INC. 


Mixer Division 
Regent Street 
Norwalk, Conn, 


PORTABLE 
MIXERS 


Various models offer 

a choice of speeds and 

H.P, dependent upon 

the consistencies of 

fluids. All models are 
available with shafts and 
propellers of various alloys 
Single and dual propellers, and 
a wide choice of motors give 
flexibility to handle the most critical 
of operating conditions 


Write for Catalog Series 2, 
containing product and 
engineering data. 


TOP & SIDE 
ENTERING 
MIXERS 


‘ 


Heavy-duty models cover the range 
from % to 30 H.P., at speeds from 
280 to 1725 R.P.M. Versatile in design 
: rugged in performance, these 
mixers offer a wide choice in mount 
ing arrangements and motors. All side 
entering models are available with 
stuffing boxes which can be repacked 
with a full tank 


For more data on advertised products, use Readers’ Service Cards, last page 





CONTINUOUS 
SERVICE... 


14 YEARS 


TURBINE 
MIXERS 


Many of the Eastern 

Turbine applications include 
blending, dissolving and 

heat transfer. A variety of 
motor mounts and stuffing boxes 
available within a H.P. range of 
V4 to 40, add flexibility 

to the Eastern line 





ON STRIVING 


FOR 


PERFECTION 


50 YEARS OF RESEARCH AND 
ACHIEVEMENT IN INSULATION 


From long experience in industrial insulation Newalls have developed 
modern techniques to meet the special needs of Oil Refinery and Petro- 
Chemical plants erected abroad. 

In step with field activities, Newalls Research Laboratories have striven 
constantly for higher standards in insulation practice. 

Newalls ranges of insulants for SINGLE or DOUBLE LAYER application 
meet temperatures from —300 F up to over 2,000 F. They include Newalls 
(Reg’d Brand) 85°, Magnesia, Nicosil, Newtempheit, and Amosite 
Asbestos, which are carefully controlled at every point of manufacture and 
are designed to maintain their initial standard of service throughout the 


life of the plant. 


LEADERS IN REFINERY INSULATION > 


NEWALLS INSULATION CO. LTD., Head Office WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 


Agents and vendors in most markets abroad 


August, 1956—PETROLEUM REFIN} For more data on advertised products, use Readers’ Service Cards, last page 





1D} Dae AF. & handles hydrocarbon gas 


CENTRIFUGAL in Sunray Oil refinery 
COMPRESSOR nf 


Send for new 


Bulletin 0504 


e, 
— 
ar 


aot Ne pull 


This De Laval 7-stage centrifugal gas compressor, installed at the Duncan, 
Oklahoma refinery of the Sunray Oil Company, handles a heavy hydrocarbon 


gas in a delayed coking process. The gas has a molecular weight of 31.5. 


The De Laval centrifugal compressor is rated at 2840 inlet cfm; discharge 
pressure is 240 psia. The power required is 1350 bhp with compressor 
operating at 9900 rpm. 

Sunray Oil is another refinery which has selected De Laval compressors for 
heavy-duty continuous service. Rugged, horizontally split casings, individually 
designed impellers, perfectly balanced rotors and externally mounted, 
cylindrically seated bearings are design features that assure optimum 
performance and long service. 


ey DE LAVAL Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 


PETROLEUM ReFINER—Vol 





| * 
The first manual to give the facts... 


based on field experience 


This booklet, just published by Bakelite Com 
pany, covers the factors involved in the use of Here is a list of 
Microballoon* spheres made from BAKELITE subjects covered: 
Brand Phenolic Resins. Installation 
It is the first manual on this method of evap- Packaging, receiving, 

oration control to be based on reports from the — ( 
field as well as the laboratory. It is a digest of Crude storage tects 

: , Use of mixers 
the extensive experience that has accumulated : 

| : i Th ad Fire hazard 

up to the present time. € concise, easy-to-reac Description of portable saane 
text is supplemented and clarified by charts and gage well 


tables of actual test results. Wall holdup RESINS 


For your free copy, write Dept. OS-152 














*Registered trade-mark of The Standard Oil Company (Ohio) 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation ([¥@ 30 East 42nd Street, New York 17, N. Y 


The term Baxetrre and the Trefoil Symbol are registered trade-marks of UCC 





PERFORMANCE VERIFIED / toy exciel test 


Even before a Powell Corrosion Resistant chemical and process industries, Powell has de- 
Valve is made, it must pass the acid test. For signed many new types of Corrosion Resistant 
quality control begins with the very materials Valves. The variety of pure metals and special 
which go into Powell Valves. alloys in which they are available has grown to 

Constant laboratory control is one of the such an extent that today there is a Powell Cor- 
many ways we make certain that Powell rosion Resistant Valve to control the flow of 
Corrosion Resistant Valves will give depend- almost every known, corrosive fluid, 
able flow control. Another is the final step of Consult your Powell Valve distributor. If 
manufacture: every Powell Valve is subjected to none is near you, we'll be pleased to tell you 
an actual line test about our COMPLETE quality line which has 
To keep pace with the rapidly expanding PERFORMANCE VERIFIED. 


The Wm. Powell Company, Cincinnati 22, Ohio . « « 110th YEAR 


FIG. 1503 SS (Sectional) FIG. 3065 SS (Sectional) FIG. 1333 A (Sectional)—Integral 
150-Pound Alloy Steel Gate Valve 300-Pound Bolted Car Bonnet Ar igie Valve For Pressures 


Alloy Steel Horizontal of 1500 and 2500 W.S.P. 
= ) 
Lift Check Valve ; 
1 na 2 an aia 
t ug u uw 


% 
< 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVE 


For more data on advertised products, use Readers’ Service Cards, last page 








One man in this midget fire truck puts out the fire. Rockwood equipment m 


“Mighty Mite’ puts out fire in 45 seconds 


“Mighty Mite” is a swift fire = wood WaterFOG from Rockwood’s FOG, FogFOAM, solid FOAM 
fighter! Remote Manual Control Turret! tream, ‘Wet’ solid water stream, 
It was just a test, but the fire was Rockwood equipment makes the and “ Wet’? WaterFOG! 
real. Fuel in a pit under the tank car small truck a big fire fighter. The For complete details on this 
was set on fire. Fuel poured on top Turret Nozzle does many jobs~——di powerful Rockwood equipment send 


of the car from pipes was also ig charges solid water stream, Water coupon below 
nited. The blaze was given a min 


Me Mchty Mite”, loaded with  ROCKWOOD SPRINKLER COMPANY 


Rockwood fire fighting equipment, Engineers Water... to Cut Fire Losses 
went into action. The blaze was me PRL hy ‘ — ‘4 
choked off in 45 seconds by Rock- Distributors in all principal cities 





ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 
1603 Harlow Street FP: 
of 
Worcester 5, Mass P Co ad 
7 


L- 


Pie end me our illustrated 


t on Rockwood fire fighting 








“Mighty Mite’s’’ equipment includes: 4 stage centrifugal pump, 200-gallon booster 
tank, Rockwood Dual Suction Proportioning System for FOAM and “Wet 
Rockwood Remote Manual Control Turret controlled from within the cab 
Rockwood Ground Sweep Nozzles, Rockwood Remote (: 

2 hose reels with 200 feet of high pressure hose with new Re 
Handline Nozzle on each reel 
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How to pick the 
1 tubing steel out of 24 
to give you longest 


tube life per dollar 
Ask the experts! 


O' THE 24 different high-temperature tube steels 
the Timken Company offers to solve your heat, 
pressure, corrosion and oxidation problems, one anal- 
ysis is most exactly suited to your particular needs, to 
give you maximum tube life per dollar of cost. 








To find this analysis, ask the experts. 

These experts are the metallurgists of The Timken 
Roller Bearing Company. The benefit of their more 
than 20 years of eal research and experience—with 
emphasis on high-temperature steels—is yours for 
the asking. They'll help you select the analysis that 
will give you longest tube life for your money—the 
only true measure of actual tube steel cost. 


Whichever analysis you choose, you can be confi- 
dent of uniform quality. The Timken Company main 
tains rigid quality control from melt shop through 
final inspection, 


Why not let the Timken Company’s metallurgists 
—_ k the tubing steel that can solve your problem? 
Ask the experts! The Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, Ohio. Cable 
address: ‘“TIMROSCO”. 


This month's report is on: 


An ®UStenitic, non 


©ombination of c 


Ss, heat exchang 


ers, 
* 24 TIMKEN Hoy 


Sicrom 
§ leogenes “fe ssrome 58 18-8Tj 
2440 cromo m 
Netae ee Mo. Sicrome —~— es 
4-6% Cr, Sicromo od 
2% Cr.-Mo, 4-6% a Mo. 18-8 9M 25-126 
oaAisilable ey .-Mo..Tj 18-8 caintess 35-1508 
Ot available a, OMe On an 16-25.6%6 
45 seamless *Perimental ; 
twbing, basis only, 
a ; , is 4 To help control exact steel analysis, a steel sample is melted in thi 
. vacuum fusion apparatus. Then gases are pumped out, and the amount 
present in the steel is determined. 


(PIMIKEN 
SPEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


24 \ 
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New Revolutionary Steam Trap 


One large capacity seat for all pressures! 


New Sarco Thermodynamic steam trap. Sizes % to 1 each body as small as a tee 


fitting! Capacity is determined, not by a bulky body, but by the effective orifice, valve action, 
pressure drop ond condensate temperature 


1. Cuts trap inventory —with the revolutionary Sarco TD steam 
trap, you use exactly the same trap...with exactly the same large 
capacity seat...for all pressures 10-600 psi...for heavy, light or no 
condensate load. Sizes % to 1”. 

For example, you can use the same Sarco Self-Adjusting TD on 
unit heaters (15 psi), on plastic presses (100 psi), on steam mains 
(450-600 psi)... without changing a single part...without adjustment. 

Inventory greatly reduced ... maintenance simplified. 


2. All pressures 10 to even 600 psi! — without changes or adjust 
ments. Self-adjusting. A trap with high pressure construction...at a 
low pressure trap price! 


3. Operates perfectly when pressure fluctuates — absolutely no 
effect even from 600 to 10 psi! No water seal to evaporate. No ad- 
just ments. 


4. Widest capacity range—the Sarco TD uses same large capacity 
sect for 10 as for 600 psi. Pressure of incoming air and condensate 
INSTANTLY AND FULLY raises valve head (disc), permitting maximum 
discharge. 


5. Operates equally well on all loads—on heavy, light or no con- 
densate load. No prime to lose. No adjustments. 


6. No steam leak required to operate the Sarco TD. Closes tight 
against steam! 


7. No oversizing worries — you can size the Sarco TD for peak con- 
densate loads... without risk of blowing steam on light loads...no 
prime to lose...no adjustments. 


Convince yourself by 60-day trial...use coupon! 


SARCO 


lugust, 1956—PetTrRoLeumM Rert 


Trouble-free design 


Here is a trap so simple, it doesn't 
even have a valve closing mechanism. 
The kinetic energy of steam closes 
the valve. ONLY the new Sarco TD 
uses this operating principle. 

No mechanism parts to wear of 
stick. No narrow channels to choke 


No gaskets to leak. 
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Maintenance 
practically eliminated 


The all-stainless steel Sarco TD has 
only 3 parts...cap, disc and body. 
Only moving part is a hardened SOLID 
stainless steel disc, practically wear 
proof, 


SARCO COMPANY, INC. 
Empire State Bidg., N. Y. 1, N. Y. 


Please send me Sarco TD Steam 
Trap and strainer for 60-day trial 
Size For use on 


Name 
Firm 


Address 
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ALL-IMPORTANT FACTORS 
WHICH DETERMINE THE VALUE 
AND EFFICIENCY OF 
PROCESSING FURNACES 


Vowironm HEAT DISTRIBUTION 
MAXIMUM FUEL EFFICIENCY 
PLENUM CHAMBERS FOR HAZARDOUS AREAS 
SIMPLICITY OF DESIGN AND CONSTRUCTION 
EXCESS DRAFT FOR HIGH OVERLOAD 
EXPLOSION RESISTANT 
MINIMUM GROUND SPACE 
SHORT LENGTH OF LIQUID TRAVEL 
ZERO AIR LEAKAGE 


LOW PRESSURE DROP 
LOW MAINTENANCE 


WUNIFORM HEAT DISTRIBUTION the most desirable 


heater characteristic is created in an Iso-Flow furnace by: 


1. individual burners are so spaced in relationship to the heating elements 
that they create a symmetrical flame pattern with relation to the tubes; 


2. The metal cone at the top of the combustion chamber re-radiates to the 
tubes, also diverts combustion gases progressively closer to the tubes 

to give a uniform heat intensity at the upper portion of the 

combustion chamber; 


3. The combustion gases, at the top of the heater, are diverted towards 
the walls where they recirculate from the top of the heater downward, 

behind and between the tubes, increasing the heat input to the rear of the 
heating elements by convection; 


4. The recirculated gases reduce the heat intensity at the bottom of the 
furnace so that the heat input is the same, top and bottom 

These factors provide the completely uniform heat 
distribution required in heaters for the most efficient 
process operation, 

In every case where these 11 all-important design 
characteristics were employed to compare one type of 
furnace design with another, PETROCHEM-ISOFLOW 
FURNACES were proved most efficient by any 
comparison, 








1425 in operation and 75 more 
PETROCHEM-ISOFLOW FURNACES are 
under construction throughout the world in 

the petroleum, chemical and allied industries 
for all processes and for any duty, pressure, 
temperature and efficiency and all 
Petrochem-Isoflow Furnaces are 


pre eminently atisfactory 


PETROCHEM-ISOFLOW FURNACES 


UNLIMITED IN SIZE... CAPACITY... DUTY 


PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 
REPRESENTATIVES: 


Rawson & Co., Houston * Wm. H. Mason Co., Tulsa + Lester Oberholtz, Los Angeles + Faville-Levally, Chicago + D. D. Foster, 
Pittsburgh + Turbex, Philadelphia + Flagg, Brackett & Durgin, Boston « G. M. Wallace & Co., Denver & Salt Lake City 


oi at 





Inter and Representatives: SETEA-S.A. Comercial, Industrial, y de Estudios Tecnicos, Buenos Aires, Argentine * 
Industrial Preveedora, Caracas, Venezuela * Societe Anonyme Huertey, Paris, France * Societe Anonyme Belge, Liege, Belgium * Huertey 


Italiana $.P.A., Milan, Italy * Birwelco Lid., Birmingham, England 
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Panalog Information Systems 
guide management in raising 
plant output and profit 





Panalog 605 Information System supplies management control 
information. Now, operating personnel and management can receive 
organized digital information on any process, instantly and continu 
ously. Information can be presented in a variety of forms for im 
mediate control action as well as for engineering and accounting 
analysis. A typical presentation method employs an electric type 
writer and patented log chart. Readout can also be made on punched 
or magnetic tape, punched cards, or can be fed directly to computers. 


Periodically logs and continuously scans. A precision servo measur- 
ing system quantizes process variables during automatic, periodic 
logging. A high-speed electronic measuring system detects off-normal 
conditions during continuous scanning of all variables. Normal and 
return-to-normal values are printed in black—off-normals in red. A 
complete log of all variables as well as a summary of off-normals can 
be made at any time. 





Completely flexible and expandable. Panalog components are stan 
dardized, packaged modules. The system can be easily expanded or 
modified in the field. The Panalog 605 is sufficiently flexible to supply 
digital information for any management requirement. 


Write for literature. Literature presenting a comprehensive treatment 
of the Panalog 605 is available. If you wish, a Panellit representative 
in your area will be happy to discuss the possibilities that a Panalog 
Information System offers your company. 


Full scale, adjustable, high and low off-normal Logged values are grouped by processing unit 
limita are provided for each input variable on chart. Audio-visual alarma ac 
Basic system capacity, 200 points with one elec tection of off - normals When 
tric typewriter can be expanded. Accuracy normal values are identified and printed in 
+ 25% of full acale range. Logging speed separate chart area. Totalized A averaged 
approximately one line per minute. Scanning values as well as plant efficiencies can be auto 
speed, five points per second, between logs. matically computed and recorded by the syatem 


company de 
scanning, off 





i] v me: PANELLIT, INC. 


Panalarm lastrument 7415 WN. Hamlin Ave., Skokie, til. 
Annvnciators Services Division Panellit of Canada Lid., Torente 14 
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kell lake t-..0%. viel drink tl 


Sulfuric Acid sludge is a problem to many... but not to Stauffer! 
If you can pour it or pump it or get it in a tank car... 


send it to Stauffer. We'll “unsludge’”’ it 


and send it back to you... 98°, pure H.SO,. 


If you have no sludge and just need Sulfuric Acid, 
we have that, too. Available in tank trucks or tank cars 


of 6 to 100 tons capacity and barges of 
800 to 1500 tons... wherever and whenever you want it 


in unlimited supply of all commercial grades. 


STAUFFER CHEMICAL COMPANY Stauffer 
380 Madison Avenue, New York 17, N.Y. 


Telephone: OXford 7-0600 


For more dato on advertised products, use Readers’ Service Cards, last page 
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A\n unbeatable 


pyrometer 
or any range 


between -300° 
and +2800'F. 


. . . no batteries to standardize! 


TOPS in simplicity . . . unequalled in its com- 
bination of accuracy, sensitivity, and speed of 
response . . . the Dynalog Potentiometer with 
standard thermocouples gives you unerring 
temperature measurement for any range up to 
2800°F. Featuring sustained accuracy of “% of 
1% of scale, it's an instrument of laboratory 
precision built to withstand the severest indus- 
trial conditions. 

Unprecedented freedom from maintenance is 
the direct result of unique Dynalog design. 
There's no slidewire, no battery to standardize. 
There are no gears, belts, or high speed revers- 
ing motors. There’s nothing to wear and cause 
dead space. 


This simple variable 
capacitor is important to 
potentiometer users because 
it eliminates the conven 
tional, troublesome slidewire 
altogether; and it gives 
Dynalog Instruments the 
continuous stepless 
balancing which assures 
higher accuracy, closer 
control 


*Reg. U.S. Pat. Off 


Single pen recording models provide full 
scale pen travel in 3 seconds standard, or as 
fast as 1 second without extra cost. The Multi- 
Record Dynalog provides color-coded records 
of up to 6 points at 6 second intervals. Both 
types give the convenience and low cost of 
circular charts. 

Dynalog Potentiometers are also used for the 
measurement of pH, oxidation-reduction poten- 
tial, and for other applications in which the 
process variable can be converted to a dc milli- 
volt signal. They are available for pneumatic 
or electric control. 

Write for your copy of Bulletin 427-1 which 
gives the whole story. 


THE FOXBORO COMPANY, 748 NORFOLK ST., FOXBORO, MASS., U.S.A. 


raCGcrigorRiCgsd i EO STATES C 


~ANADA AND EN 
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BRISTOLS 


INSTRUMENTATION 
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News and information about automatic controlling, recording and telemetering 





How instrument 
men pick a winner! 


More and more manufacturers are in- 
corporating Bristol’s Electronic Dyna- 
master® potentiometer and precision 
all-purpose bridge instrument into their 
own instrument systems. On these 
pages you'll see a few of its applications 
—in the measurement, recording and 
control of any variable that can be 
translated into an electrical quantity. 
There are good reasons for this choice 
of the Dynamaster — whether for plant, 
laboratory or pilot plant application. 
Here they are ; 

1. Continuous standardization elimi- 
nates need for dry cells and standardiz- 
ing mechanism—result: no interruption 
to control, no dry cells to replace. 

2. High accuracy . . . fast operation ... 
continuous electronic measurement. 

3. Simple in design . 
parts. 


. . few moving 


4. Easy to use and service . . . little or 


no maintenance required. 








5. Flexible in application. 


6. Rugged in construction . unaf- 


fected by vibration. 


7. Plant operating men quickly become 
familiar with this instrument and like to 
use it. 


8. Versatile for single-pen, two-pen, and 
multiple record (up to 24 points), with 
either strip- or round-chart. 


ELECTRONIC AND PNEUMATIC CON- 
TROLLERS. Both strip- and round-chart 
instruments are made in a very wide 
variety of controllers that meet every 
control requirement, including ; 

Electric Control—on-off, proportional 
input, 3-position, proportioning, pro- 
portional with automatic reset, and 
time-program. 

Pneumatic Control — high-gain (on- 
off), proportional, proportional with re- 
set, and proportional with reset and 
derivative. 





Gauges sheets to 0.25 Ib. 
in 3000 sq. ft. 


The “Betameter,” one of the latest re- 
sults of modern nuclear instrumentation, 
was designed and built by Isotope Prod- 
ucts of Buffalo, New York, and Oakville, 
Ontario. It can measure thickness of all 
continuous sheet materials from tissue pa- 
per to 0.070-inch steel. It attains accura- 
cies up to 0.25 pound of material per 3000 
square feet 

Beta 
rial to be 
flow 


rays, beamed through the mate- 


measured, cause electric current 


in a detector. The current, propor- 


tional to deviation of the material from the 


desired thickness, is amplified and_re- 


corded, or used for automatic control, by a 


precision Bristol Dynamaster instrument 


Dynamasters are also used in Isotope 


Product’s “Gammagage” (for measuring 


heavier materials ), “Profiler” ( fortaking the 


profile of strip samples ) and “Betacoater” 
(for gauging thickness of coatings). 


ISOTOPE PRODUCT'S “'Betameter.”’ 


(Advertisement 
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Punched-card cement batcher 
increases accuracy 


This novel automation system, installed 
at Cleveland Builders Supply Corpora- 
tion’s Cleveland, Ohio, plant, was designed 
to turn out twice as much ready-mixed con- 
crete as the company s similar conven- 
tional plants. 


The operator merely drops a card, 
punched with the mixing formula, into the 
machine and the mixture is ready in a mat- 
ter of seconds. Ingredients are accurate to 
2 pounds as against 25 for a human oper- 
ator. This results in considerable savings in 
material and also reduces operator fatigue. 

Essential part of the installation are the 
Bristol Dynamaster recorders that provide 
permanent records of the output of strain 
gauges used in the weighing process. 


How “No-Batt” bans 
Service interruptions 


COMPACT continuous standardization unit takes 
place of dry cell in this Dynamaster recorder. 


All the convenience of a line-operated 
xower supply plus the accuracy and sta 
vrility of a standard cell—that’s what 
Bristol's “No-Batt” continuous standardi- 
zation gives the user. There are no dry 
cells to replace and absolutely no inter- 
ruptions to service for standardization 

This ingenious development achieves 
voltage accuracy of 1/10th of 1 per cent 
with an estimated standard cell life of 5 
to 7 years. 

All Dynamaster may be 
equipped with this feature for completely 
uninterrupted recording, measurement or 


models 


control—and, of course, the more conven- 
tional dry-cell and push-button or auto- 
matic standardization are still available. 





PETROLEUM REFINER ‘ol. 35, N 





NEWS AND NOTES 








instruments from Bristol . . . leaders in human-engineered instrumentation 


* 








Greatest analytical development in decade! 


Gas chromatography units, with 
Bristol recorders, speed analysis 


Computing and recording equip- 
ment is now aiding automatic qualita- 
tive and a analysis of gases 
and volatile liquids by partition chrom- 
atography. Scientists at Gulf Research 
and Development Co., and Fisher 
Scientific have built an instrument us- 
ing a thermostatted chromatographic 
column to resolve components of each 
mixture. 

As each component emerges from 
the column, it is detected and a record 
made on a built-in, accurate high- 
speed Dynamaster recorder. An auto- 
matic integrator simultaneously 
computes the quantity of component 
and makes a second record. 

Other units which use Dynamaster 
recorders in this application include 
Podbielniak’s Chromacon, Beckman’s 
Gas Chromatograph, and Research 
Equipment Corp.'s Distillograph. 





Professors turn students at Bristol 


Education for automation started at 
Bristol back in 1920 with an instrumenta- 
tion school for our own sales and service 
engineers. In 1927, we invited our cus- 
tomers’ engineers to our school—and in 
1949, we opened our first free summer 
training session (since repeated several 
times) for professors from engineering 
schools throughout the country. 

Among subjects studied pressure and 
vacuum, including liquid level and abso- 
Jute pressure telemetering; flow measure- 
ments; pyrometers, thermos ouples and 
resistance thermometers; electronic detec- 
tion ; filled thermometer systems and rela- 
tive humidity and electrical measurements 
with voltmeters, ammeters and wattmeters. 





be J 


-_. 


Photo courtesy of Fisher Scientific Company. 





Oxygen Analyzer uses 
Dynamaster recorder 


Recording and control of oxygen in 
gases of all types is the job of this oxygen 
analyzer, designed and built by Arnold O 
Beckman, Inc., South Pasadena, Cal. 


The operating principle of the instru- 
ment depends only on the paramagnetic 
properties of oxygen. No combustion, hot 
wire or consumption of the sample is in- 
volved. This precision analyzer uses the 
meticulously Sodeed and manufactured 
Bristol Dynamaster recorder to indicate 
and record its 
content. 


measurements of oxygen 


Dynamaster component 


takes to air 
EEE 


Official U. S. Air Force photo 


Flying high now, as a vital part in 
military aircraft like that shown above, 
Bristol's Syncroverter® switch got its start 
in the Dynamaster potentiometer. 

Originally designed to help the Dyna- 
master endure extremes of shock and vi- 
bration (in steel rolling mills and the like), 
the Syncroverter switch or “chopper” is 
used now in aircraft to convert d-c signals 
to corresponding a-c signals, making pos- 


| sible use of highly stable a-c amplifiers. 


The Syncroverter switch, noted in air- 


craft instruments and missile systems for 


its trouble-free life of thousands of hours, 
is one of the building blocks that make 
Bristol’s Dynamaster the rugged instru- 


ment it is 


SYNCROVERTER 
switch for 
instruments 


MINIATURE SYNCROVERTER 


switch for aircraft 





Technical data available 


We'll send you complete technical 
data on Dynamaster potentiometer 
and bridge instruments for measure- 
ment, recording or control. Or our en- 
gineers will be glad to discuss your 
specific application problems with 
you. Write today to The Bristol Com- 
pany, 111 Bristol Road, Waterbury 
20, Conn. 62” 
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Weve written 


a NEW 


eeeveeeee 


RECURU... 


Our printer has just delivered 

to us a brochure which gives a 
little of the history of our 
Company and is liberally illustrated 
with pictures of completed 
projects. If you are part of the 
management team in the refinery, 
chemical plant, ore processing, 
secondary recovery or gas 
processing industry, we believe you 
will be interested in seeing this. 


Just have your secretary drop 
us a line on your company 
letterhead and a copy will be 
forwarded to you promptly. 


A DIVISION of VITRO CORPORATION of AMERICA 


TORONTO 


PETROLEUM REFINER 





¢ | TANK SHELL FLOATING ROOF 


"mn WEATHER SHIELD ] 


! 





. + scurr BAND 








THE SECRET OF A 
GOOD FLOATING ROOF: =U TUBESEAL 


NO ROOM FOR VAPORS* 








“NO EVAPORATION 
NO FIRES 
MINIMUM CORROSION 








Because there is no space in a HAMMOND TUBESEAL FLOATING ROOF, where 
vapor can form, jet fuels and other volatile products can be stored with assurance 


that evaporation and fires cannot take place and further that corrosion will be kept 
to a bare minimum. 








THE HAMMOND TUBESEAL 


The most efficient and positive seal known: 
no moving parts - no mechanical 
maintenance : climate proof - 
non-corrodible « can operate to bottom 

of tank or above the top « no vapor 

space below the seal - entire 

circumference has tight seal under 

pressure at all times. 


Sales Offices: 
NEW YORK 20 
AKRON 
BOSTON 10 
BUFFALO 2 
CHICAGO 3 ask for Bulletin TS 
CINCINNATI 2 
CLEVELAND 15 
EL PASO 
HOUSTON 2 


‘ehtttunen CHEAPER OVER THE YEARS 


HAVANA 
MEXICO CITY 
“TIPSA" BUENOS AIRES 


Licensee in Cal.:; 


LACY MFG. CO., IRON WORK S&S 


LOS ANGELES WARREN and BRISTOL, PA. « PROVO, UTAH 
Licensee in Canada 


BRIDGE & TANK CO @ Patent applied for CASPER, WYO. + BIRMINGHAM, ALA. 
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This giant 37 ton Cat Poly Reactor 

is one of 4 units shipped to a large 

petroleum refinery in the State 

of Washington. It is 4’-3'/2” in 

diameter by 32’-0” long and has 

a 1/6” thick shell. Each of 

its 8” thick heads is attached 

to the shell channel with 28 

H special alloy stud bolts 23/,” 

diameter by 15'/s” long having 

nuts 4'/,” across the flats. 

Into the 53/,” thick tube sheets 

190 tubes, 2'/2” 0. D., No. 5 

gauge and 30’-0” long, are rolled 

and seal welded. Designed for 

1,230 Ibs. pressure on the tube side, 

the reactor was completely X-rayed 
and stress relieved. 


Vogt, a leading builder of shell 

and tube reactors for poly plants, has 
the competently skilled personnel 
and modern mechanical facilities with 
which to provide heat transfer 
equipment for the most exacting 
services in petroleum refineries, 
chemical plants, and related 


industries. 
A bulletin describing the wide 
ror, 


range of heat transfer equipment 
built by Vogt is available 
upon request. 


7 Address 
Dept. 24-XPR 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


BRANCH OFFICES: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, ST. LOUIS, CHARLESTON, W.VA 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER V 
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SOLID WHEEL 
RUGGEDNESS 


is your turbine dividend 


The rugged construction and fool-proof design of 
a Terry solid-wheel turbine can save you money by 
keeping maintenance costs to a minimum. Usually 
only taken down for routine inspection, any re- 
pairs that must be made are of relatively simple 
nature, and cost of replacement parts is small. 
The rotor of the turbine is a single forging of 
special composition steel, in which a series of semi- 
circular buckets is milled. There are no separate 
parts to loosen or work out. As the only function 
of the blades is to form a series of pockets, any wear 
which might occur would not materially affect 


horsepower or efficiency. 

It is impossible for the blades to foul, They have 
large clearances and are further protected by the 
projecting rims of the sides of the wheel. As the 
side clearances are also very large, end play can do 
no harm. 

The Terry solid-wheel turbine is an extremely 
reliable piece of equipment—why not write 
for complete details today? Ask for a copy of 
Bulletin S-116. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 
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Wedgeplug Performance 
Saves Money For You 


WEDGEPLUG VALVE COMPANY, INC. 
An Affiliate of 


STOCKHAM VALVES & FITTINGS 
General Offices and Plant * Birmingham 2, Ala. 


*Hycar is the trade-name of the Product made by 
B. F. Goodrich Chemical Co., used in coating Plug. 


APPROVED BY UNDERWRITERS’ LABORATORIES, INC. 


Wedgeplug Steel Valves, equipped with Special- 
Coated Plug, are setting new standards for valve 
performance. The Special Coating, which is bond- 
ed to the metal, assures a tight seal and is highly 
resistant to abrasion and corrosion. Ideal for 
handling Air; Natural Gas; Saturated Steam; 
Water; Alcohols; Solutions of various Organic and 
Inorganic Acids; Alkaline Solutions; Saturated 
Solutions of Acidic, Alkaline, and Neutral Salts; 
Ethers; Animal, Vegetable, and Petroleum Oils; 
Turpentine; Gasoline, Kerosene, Propane, Butane, 
and other Hydrocarbons—also certain Sulphur 
Derivatives; many Solvents and Chemicals. .. . 
Recommended for Operating Temperatures be- 
tween —40°F. and -}-220°F. Available in 150 Ib. 
and 300 lb.; Sizes 2 to 6 inches; Wrench-operated 
or Handwheel-operated. Write for Coated-Plug 
Folder. 


Available from Stock, with *Hycar-Coated Plug 


GENERAL 
SERVICE | 


NEEDS NO PLUG LUBRICANT 
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REDUCES COSTS 


WITH 


SHALLOW PIT 
LOWER MAINTENANCE 


SPECIALLY DESIGNED FOR WET-PIT SERVICES. COOLING TOWER, SPRAY 
POND, DISPOSAL SUMP, WATER SUPPLY, DRAINAGE— AND OTHER 
HIGH-CAPACITY, MEDIUM-HEAD WET-PIT SERVICES. 


The BINGHAM “VS” Pump, which is an ad- 
vanced design of a “Double Volute’’—" Double 
Suction” single stage pump, saves money in three 
ways: (1) Lower installed cost because it does not 
require a deep pit and can use standard motors 
(2) Lower Operating cost, because it Operates at 
higher efficiencies, uses less power. (3) Lower 
maintenance cost, because there is no stuffingbox, 
all bearing loads are light, and the installation is 
easy to inspect and service. 

The “Double Volute” construction of the “VS” 
Pump maintains radial balance of its rotating ele 
ment throughout the entire operating range of the 
pump. Wear due to “Side Push” is eliminated. 

The “Double Suction” feature of this pump 
eliminates axial hydraulic thrust, thereby permit 
ting the use of standard vertical motors 

These and many other important reasons make 
the BINGHAM “VS” Pump the most logical 
choice today for wet pit service. For full details 
call your nearest Bingham Office or write for 
Bulletin No. 110. 


A Battery of Bingham “VS Pumps Operating at a 


major Gulf Coast gas processing plant 


COMPARE THESE PITS FOR COST 





OLD 


Conventional Deep- 
Well Turbine Pump 
installation... 
requires the pil be deep 
enough to maintain suf 
ficient pumpage above 
the pumping element in 
order to provide the 
required NPSH 


ts = abcde 


NEW 


Bingham ‘'VS'"' Pump 
Installation 

requires only a shaliow 
pit and only sufficient 
pumpage to cover the 
pumping elements, Pit 
construction is thereby 


greatly reduced 
COMPARE PIT DEPTHS 




















SALES AND SERVICE OFFICES 


BOSTON, MASS NEW YORK CITY, N_Y,. 


CHICAGO, iLL PHILADELPHIA, PA 
CLEVELAND, OHIO PITTSBURGH, PA 
. DALLAS, TEXAS SAN FRANCISCO. CALIF 
SINCE 1921 a DENVER, COLO SEATTLE, WASH 
HOUSTON, TEXAS ST. LOUIS, MO 
KANSAS CITY, MO ST. PAUL, MINN 
BINGHAM PUMP COMPANY LOS ANGELES, CALIF TULSA, OKLA 
General Offices: 2800 N.W. Front Avenue, Portiand 10, Oregon NEW ORLEANS, LA TORONTO, ONT.. CAN 


Factories: Portland, Ore. + Vancouver, B. C., Canada VANCOUVER, 6. C., CAN 
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Moisture, when permitted inside an 


instrument dial, not only fogs the dial glass but has Look to RMC for Full-Line 


‘ . : — Instrumentation 
destructive access to vital working parts inside. In 


addition to hard-to-read instruments, it leads to LEVEL GAUGES 


undependable performance and shorter, costlier ' Illustrated is an 8” dial, float- 
° ° . B} operated level gauge, with 
instrument life. : gn 


magnetically driven pointer, 

' for pressure vessels. What is 

Rochester Manufacturing Company de- : oe liquid level gauge prob- 
em 

veloped its own hermetic dial-sealing process to 


completely eliminate this moisture hazard. The PRESSURE GAUGES 


RMC process insures that humid air will not be WMustrated is a heavy-duty 
: S , compound type gauge for 
sealed in the instrument and locks moisture out service on high frequency, 
low amplitude vibration. 
permanently, Whot is your pressure or 


vacuum gauge problem? 





TELL US YOUR REQUIREMENTS FOR DIRECT MOUNTING 
AND REMOTE INDICATING INSTRUMENTS, AND LET 
RMC ENGINEERING SKILL PROVIDE THE ANSWERS! 


Write today, 
**You Can Rely On Rochester’’ outlining your particular need or problem. 





REPRESENTATIVES IN ALL PRINCIPAL CITIES 





LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


ROCHESTER MANUFACTURING CO., INC. 
38 ROCKWOOD STREET + ROCHESTER 10, N.Y. 
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Copper is a metal with a future even brighter than its long and useful 
past. The giant steps being taken today in the electric and electronics 
industries have given it more to do than it ever had before. Result: more 
and more copper ore 1s being taken from the earth. As is the case in 80 
many other industries, efficient operation depends to a great extent on 
efficiently lubricated equipment. We of The Texas Company are happy to 
have had a hand in this job for the copper industry. In fact 


For over 20 years, more copper ore in the United 
States has been mined u ith Tt taco lubri« ate d ‘ quip 
ment than with any other 


The Texas Company 
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EAGLE-PICHER 


BLANKET 
INSULATION 





FABRICATED 
to rigid 
specifications 





es Copper bearing steel laths, bound by uniformly spaced soft- 
drawn galvanized tie wires, keep blankets firm but flexible. 


4 Many layers of Eagle-Picher mineral wool evenly dispersed 
over entire insulating area of each blanket. 


Completely free of large “‘voids’’ usually found in field- 
made blankets where insulation is simply packed in place. 


eliminate cracks and loose joints. 


ae Smooth, rigid edges can be tightly butted together to 


Quickly applied to flat or slightly curved surfaces of any 
large heated equipment—or cut to fit irregular areas. 


Maximum thermal efficiency at temperatures as high as 
1200 F. 


FREE SAMPLE! | eg 


WRITE TODAY! oa sen 


Banoractoate 
fe 103 


Prove to yourself that Eagle- 
Picher Blankets are factory 
fabricated to meet your own 
exacting standards ! 





(Member of Industrial Mineral Fiber Institute) 


EAGLE-PICHER 


Since 1843 The Eagle-Picher Company ¢ General Offices: Cincinnati 1, Ohio 
PRODUCING A COMPLETE LINE OF INDUSTRIAL INSULATIONS 


( Conforms to Commercial Standard CS117 
and Federal Specifjcation HH-1-508 ) 
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if You Buy Acids or Other Chemicals 


>in Tank Car Loads::: 


You Need this Valuable Information 
On Tank Car Unloading 


Here’s valuable, time-saving infor- 
mation on unloading various types 
of tank cars ... available free from 
General Chemical’s technical library 
If you buy any of the chemicals 
listed in tank car quantities, these 
information-packed bulletins are a 
“must” for you. 


HERE’S WHAT’S AVAILABLE 


“Unloading Steel Tank Cars’’ 
Chemicals covered: Electrolyte, Hydroflvoric 
Acid (Aqueous), Mixed Acid or Nitrating 
Acid, Oleum, Spent Acid, Sulfuric Acid, and 
Fiuosulfonic Acid 


“Unloading Rubber-Lined Tank Cars’ 


Chemicals covered: Liquid Alum, Aluminum 

Chloride, Muriatic Acid, and Phosphoric Acid 
“Unloading ‘Non-Regulatory’ Liquid 
Chemicals from Tank Cars” 

Chemicals covered: Aqueous Ammonia, Lime 


Sulfur Solution, Sodium Silicate Solution, and 
Sodium Sulfide, Liquid 


“Unloading Nitric Acid from Tank Cars” 


“Unloading Anhydrous Hydrofivoric 

Acid from Tank Cars’ GENERAL CHEMICAL DIVISION, ALi\EO CHEMICAL & DYE CORPORATION 
. aie , 40 Rector Street, New York 6, N. Y. 

“Unloading Sulfan* (Stabilized Sulfuric 

Anhydride) from Tank Cars” Please send your free tank car unloading bulletins checked beiow 
Unloading Steel Tank Cars 


Unloading Rubber- Lined Tank Cars 


HERE’S HOW YOU CAN GET THESE 
TANK CAR UNLOADING BULLETINS 


Unloading “Non-Regulatory” Liquid Chemicals from 
Tank Cars 
Unloading Nitric Acid from Tank Cars 





i 

i 

i 

: 

i 

i 

i 

i 

i 

_ i 
a Unloading Anhydrous Hydrofluoric Acid from Tank Cars i 
Just fill in and mail the coupon at right, Unloading “Sulfan” (Stabilized Sulfuric Anhydride) ' 
checking the information you're inter . 
ested in receiving. Bulle- i 
tins desired will be sent ! 
promptly and without any 
i 

! 

i 

I 

' 

. 


obligation. 


from Tank Cars 
Name 
Company 


*Reg. U.S. Pat. Of 


Address 


‘ PR 
City Zone State : 


¢ Chem is # ‘ an Indust 
{ne a's r America susiry ———— ee a ee a a oe a Se a ee ee eee ee eee ee ee ee ee ce 
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You belong here, too! You may be anything from refinery chemist to 


driller. But as an oilman, you help the farmer feed himself and 18 others—triple his great- 


grandfather’s food production. Oil provides the energy for horsepower to replace manpower. 
Oil helps keep farm crops and stock thriving, farm families comfortable. If you hear unfair 
criticism of oilmen, remember how we serve the farmer. In fact, oil has an outstanding record 


° 1! 
of serving everybody. It’s our job to say so...loud and strong! SHELL OIL COMPANY Gell 
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Maintenance engineering 


You can arrange to have a Honeywell service engineer 
visit your plant at regular intervals to inspect, clean, 
and adjust your instruments and controls. He's 
factory-trained and field-experienced in keeping good 
instruments in top operating condition. If an emer- 
gency should arise, a phone call will bring a Honeywell 
service engineer to your plant in a hurry. 


Spare parts, in a rush 


A Honeywell branch office near you can be your store- 
room for standard parts .. . in addition, the Parts 
Depot in Philadelphia carries a complete stock of all 
normally needed parts. With Honeywell stocking your 
spare parts, you save storage and inventory control 
costs. Most shipments are made within 24 hours after 
orders are received. 








Application engineering 
Honeywell 
industry and 
systems of instrumentation, reducing the work of your 
own engineering staff. From the broad Honeywell line, 
they recommend instruments that 


Experienced 
your 


application 
They 


engineers know 


processes design complete 


are exactly right for 
the job. And because Honeywell supplies all types of 
instruments, recommendations are 
Service engineers will, if needed 
and startup of your system 


made without bias 


help with installation 


|Service | is the big extra you get 


with Honeywell instrumentation 


Practical service training 


The tuition-free Honeywell Training School teaches 
your instrument technicians the most up-to-date 
maintenance methods, fits them for the kind of prob- 
lems they may encounter on the job. Intensive courses 
range from two to fourteen weeks 


August, 1956 
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Honeywell offers you far more than instruments 
service whenever and wherever you need it 


You get 
service that 
begins when you first decide you need instruments, and con- 
tinues long after they’re installed. This service is always 
conveniently close at hand, for there more than 110 
Honeywell sales and service centers located strategically 
throughout the U.S. and Canada 


are 


Prompt, competent service by nearby field specialists is an 
important plus-value of Honeywell instrumentation. Your 
local Honeywell sales engineer has all the facts on this service 
as it relates to your instrumentation needs. Give him a call 
... he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Divi- 
sion, Wayne and Windrim Avenues, Philadelphia 44, Pa. 
in Canada, Toronto 17, Ontario. 


Honeywell 


BROWN *NSTRUMENTS 


Fost to Covittols 


use Readers’ Service Cords, last page 
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[& PIPELINE MARKER-VENTS 


WY | ea Oe | | 
LESS EXPENSIVE THAN A FIELD-WELDED VENT 


HEAVY ALUMINUM 
marker vent ast of heavy 


mage from rifle bu 


CHOICE OF COLORS 
Signs available n any 
color combination to 
match company colors 


SCREENED VENTS 
me / New rust-proof screen 
ing keeps out insects, al 


lows proper venting 


HEAVY COLLAR 
Fits 2°, 3°’ or 4’ pipe 


v4 Weldable collar available 
EASY INSTALLATION a at slightly higher cost 
Simply slip the vent collar down — 4 
over pipe and tighten two set 
screws 
Topaz sales engineers will make field 
surveys and free estimates of your par 
ticular needs 


SOLELY DISTRIBUTED BY 
@ L&M Pipeline Marker-Vents are rug 
gedly designed and constructed to 
withstand the ravages of weather and 
vandalism. Venting and marking your 
pipeline in one operation means con 
siderable savings to you in labor and 
materials. L&M also manufactures 
aerial markers, plaques and safety : ; 
signs built to your specifications. Re " * ; a sgeleme 7. 40)-7-4 a 
flective signs for nighttime reading : 4 i PIPELINE SPECIALTIES 


available in all models 
2525 South Boulevard @ Houston, Texas 


Phone JAckson 2-1403 


- 7 a } 
| DANGER A A ’ 5 at A Dealerships available in many domestic and 
CAS tine WO SMOKING = De - foreign territories 
YP pry go? ? Write or wire Tod Pazdral Pipeline Spe 
wouston Ca pase cialties for details 


2"' MARKER VENT SAFETY SIGNS AERIAL MARKERS 


*Patent Pending 
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ETHANOLAMINES 


Treating gas with mono or diethanolamine? Allied’s Orange, Texas, plant—most modern 
in the industry—can supply you with ethanolamines consistently above standard specifi 
cations. Shipments in tank cars, tank trucks or 55-gallon drums available from Orange 
Texas. Nationwide stocks for delivery by tank truck and 55-gallon drums. Phone o1 


write for samples, quotations, literature, technical service with no obligation 


Dept. EA 2-21-2 


llied 


. 

hemical > Ethanolaminess Ethylene Oxides Etnyliene Giycols+ Urea+ Formaidenydes U. F. Concen 
trate— 65 +Anhydrous Ammonia+s Ammonia Liquors+Ammonium Sulfate +Godium Nitrate 
* Methanol « Nitrogen Solutions « Nitrogen Tetroxide « Fertilizers & Feed Supplements 


40 Rector Street, New York 
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Why does 
the 


=Te},ei iete), Bag ') -3 = 


in the 
ASHCROFT 
DURAGAUGE 


insure sustained 


accuracy’? 


8 TUBE MATERIALS permit selection of the 
best metal for particular service conditions. These 
5 materials include phosphor bronze, alloy steels, 
Sor ie ae Gee “K” Monel, stainless steels, and beryllium copper. 
7¢ ) ; 4 4s) 


Industrial Supply Dis- Every Bourdon vube used in the Ashcroft Duragauge 
tributor. He is fully ac- 


quainted with Asherott is extra-wide highly sensitive to slight 
Duragauges and their pressure changes. Socket and tip joints are welded 
proper selection for all or brazed, then stress relieved after assembly, 
kinds of applications to assure maximum safety and uniform structure 
for highest corrosion resistance and strength 
Each tube assembly is “‘whip tested” at pulsating 
pressures approximately 50% higher than its 
pressure rating to insure calibration stability. 


The Ashcroft Duragauge is available with 
all-stainless-steel movement or stainle teel 
with nylon bearings and pinion gear. A choice 

of case designs and materials, dial sizes and pressure 
ranges readily satisfy the most exacting 
requirements. Whatever the working pressure 

or corrosive conditions of your operations, specify 
Ashcroft Duragauges and be sure of highest 
sustained accuracy and long service life 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


C= MAUS n= ir «= 
ASHEROoF-T 8 Lo 


a] 
Maxweit ) A product of MANNING, MAXWELL & MOORE, INC. stratrorD, CONNECTICUT 


o/ «| 
WAL MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN 
3| M |= INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
oun RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif 
: SHAW-BOX"’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 
Muskegon, Mich 
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OCECO WATER DRAW.OFF 


EAs 


Water Draw-Off Valves 
Non-freezing Design=Tight Seating 


CAN BE SERVICED WITHOUT DRAINING THE TANK 


Self-draining in either horizontal or vertical EASILY SERVICED 


position. Anti-freeze design. These valves employ View. of siete 


a unique double valve construction that permits shows valve hous- 


the bonnet and outer valve to be removed, and the ing with inner valve 
: ; jt : closed; stem and 

valve serviced while the inner valve, located in- 

bonnet of outer 


side the tank, remains closed against the tank valve removed— 


liquid. Eliminates the inconvenience — and ex- to show replace- 


: ‘ able composition 
pense — of emptying the tank to service the valve. ‘ay 
valve disc in outer 


Non-corrosive construction. 3 sizes. Write today valve. ves 
co FEATURE SA 


for fully descriptive data sheet. exciusive OCE — DOLLARS! 


your MAINTENANC 


THE JOHNSTON & JENNINGS CO. 


4700 West Division Street * Chicago 51, Illinois 
Division of PETTIBONE MULLIKEN CORPORATION 











See MASTER for a selection of motor 
drives that you can get nowhere else— 
for specialized power drives unequalled for 





flexibility, compactness and performance. 


See Master for the right horsepower, right 
shaft speed, right mounting features—to 
add salability to your products, efficiency 
to your plant equipment. 


Master components are designed to 
combine in one compact unit to suit your 
needs exactly—all the way up to 400 
H. P. Just ask us for information. 


Motor Ratings '\4 to 400 H.P. All phases, voltages, and fre- 
quencies 

Motor Types... Squirrel cage, slip ring, synchronous, repulsion- 
start induction, capacitor, direct current 

Construction Open, enclosed, splash-proof, fan-cooled, 
explosion-proof, special purpose 

Speeds Single-speed, multi-speed, and variable speed. 

Installation Horizontal or vertical, with or without flanges 
and other features 

Power Drive Electric brakes (2 types) —5 types of gear re- 

Features duction up to 432 to 1 ratio. Mechanical and 
electronic variable speed units— fluid drives— 
every type of mounting 


THE MASTER ELECTRIC COMPANY 
Dayton 1, Ohio 





ELECTRIC MOTORS 








REPORT FROM CONSOLIDATED CHEMICAL INDUSTRIES, INC, 


4 ee, “a saaiiitad <r - a 
i » ¥ a ¥ * . 


























Give your product a SAFE SENDOFF 
Use LHIASAN LOADING ARMS 


Consolidated Chemical Industries 1s safety con- 
scious! They use Chiksan loading arms for tank 
car loading of sulphuric acid 
To assure complete safety in your loading opera- 
tions, CHIKSAN manufactures loading arms and ball 
Chiksen Swivel Joints rotate 360° in 1, 2 and 3 plenes, 
bearing swivel joints from the same materials used hondiline ale, hedenctien, Genta, alle, eunecend athes Getta. 
in the piping systems. Steel, malleable iron, nickel- 
bronze, stainless steel and special alloys are used 
meeting most chemical requirements. CHIKSAN ball- 
bearing swivel joints speed the loading and unload- 


ing of both liquids and gases safely. Send for 


your copy of our free catalog which shows complete jj Y 
CHIKSAN lines and standard loading arm designs pel My / Q/ / /, 
_ [f; / 5 j/ 
WRITE DEPT. 32 FOR CATALOG ] ML. L/ M/C?) oe 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


CHIKSAN COMPANY, Breo, Colifornio « Chicago J, Illinois « Nework 2, New Jersey - Well Equipment Mig. Corp., (Division) 
Houston 7, Texas + Chikson Export Co., Brea, Colifornio; Newark 2, New Jersey - Chikson of Conede, ttd., Edmenten, Alte 
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INTAKE 
FILTERS 





MOISTURE FROM 
RUINING YOUR AIR- 


Liquip 


OPERATED EQUIPMENT re" 





STAVE a 


ABSORPTION FILTERS 





ELECTRO- 
STAYNEW 


Moisture, oil, and foreign matter can PRECIITATOR 


raise havoc in your compressed air 





lines. That’s why Staynew Absorp- 
tion Filters were designed, Thousands 


mi ‘acturers fr ‘oast to coa: 
of manufacturers from coast to coast AUTOMATIC 


os : i AIR 
i oe ¢ i *( ‘OcesS § uLac f “ tye 
have eliminated process shutdowns - . ome 


and are now saving thousands of 


dollars annually since installing Stay- 





new Absorption Filters. If you have 
air-operated equipment or processes 
you owe it to yourself to get all the PANEL 


- FILTERS 
facts on Staynew Absorption Filters. 


Model AAPHS 
SPECIAL 
FILTERS 
vu 


Write for Bulletin 200. Tell us about your special 








filtration problems. We'll be glad to help. Dollinger 
CORPORATION Corporation, Dept. 47, Centre Park, Rochester 3, N.Y. 





ALL TYPES OF FILTERS FOR 
LIQUID FILTERS + PIPE LINE FILTERS + INTAKE FILTERS + HYDRAULIC FILTERS 
EVERY INDUSTRIAL NEED ELECTROSTATIC FILTERS «+ ORY PANEL FILTERS «© SPECIAL DESIGN FILTERS 


VISCOUS PANEL FILTERS + LOW PRESSURE FILTERS « HIGH PRESSURE FILTERS 
AUTOMATIC VENTILATION FILTERS « NATURAL GAS FILTERS « SILENCER FILTERS 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


August 





One of a Series of Bulletins for the Petroleum Industry 


OU PONY 


46 ub rar ort 


1956 


Major Du Pont expansions 
to serve TEL users in 1957 


TEL TO BE TRANSPORTED BY 
TANKER FOR FIRST TIME 


New Installation 
at Beaumont 
Insures Ample 
Supply at all Times 


There will be three major distribution 
points for Du Pont TEL by the first of 
the year. A new tanker-supplied stor 
age and delivery terminal is now being 
built in Beaumont, Texas. This new 
facility will offer the same delivery 
service and assurance of dependabl 
supplie s as the two Du Pont TEL man 
ufacturing plants at Carney’s Point 
N. J. and Antioch, Calif 

The Beaumont terminal will be sup 
plied from Du Pont’s Chambers Works 
plant by a specially-designed tanker 
Her initial TEL cargo will mark the 
first time tetraethyl lead compounds 
have been transported over water in 


bulk 


DESIGNER'S SKETCH of the special Du Pont 
TEL tanker. The cylinders you see in the midship 
section are for TEL. The ship will be painted a 
distinctive green and yellow 


In addition to this terminal, the 
Du Pont Petroleum Chemicals Division 
maintains a sales office, regional labo 
ratory and warehouse in Houston 
offering full additives service for refin 
ers in the Gulf Coast area 
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Roil Sidings 


me 
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ew, 


TOLEDO 


CHAMBERS WORKS 
TEL PLANT 


THIS MAP SHOWS that Du Pont facilities for serving TEI 


customers are located close to the major refining areas 


ADDED SUPPLY FOR WEST COAST REFINERS 





New California TEL plant 
to be in production 
by end of this year 


Already more than 50°; completed the new Du Pont tetraethyl 


lead plant at Antioch, California, is expected to go on stream 


before the end of 1956. So if you operate a refinery on or near the 


West Coast you Cali plan Oliva handy source of supply for youl 


TEL requirements next year. 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc. 





PETROLEUM CHEMICALS DIVISION 


New Plant WEST COAST MEDICAL SUPERVISOR 


Phe new plant i located approximately LAWRENCE A. GERLACH. M. D.. is 
two miles east of Antioch on the San stationed at Antioch, Calif 
Joaquin River, This makes it readily of the 
accessible to both water and rail trans ices in connection with the manufac 
portation. Added to existing Du Pont ture and distribution of tetraethyl lead 
facilities, the new plant will for the first in the Western Region. 

tine provide West Coast refiners with be joined the medical staff ot the 
PEL that is West Coast-made. The Du Pont Company in 1947 and was as 
plant will enable us to give nearby cus signed to the 


in charge 
various Du Pont medical serv 


Petroleum Chemical: 


tome! the fastest possible delivery Division. Recently. due to the increas 


service, with ample stocks always on ing refining activity and demand for 
hand, EL along the West Coast, he was 
Modern design transferred from Wilmington and sta 

The latest technical advances in tetra tioned in this area. Prior to World War 
ethyl lead manufacture have been in Il, he was engaged in private medical 
corporated into the design and equip practice in New York City and also 
ment—making it the most modern TEL served as Flight Surgeon, U.S. Naval 
plant in the world Reserve LAWRENCE A. GERLACH, M. D. 

In 1940 he joined the U.S. Army Air 
( Orps Reserve as a pilot lle was called Medal and Distinguished Flying Cro 
to active duty as a test pilot in which for his military service. He is a Fellow 
capacity he served throughout World of the American Medical Association 
nite need for the new California plant | War Il. He was returned to inactive and also holds a Fellowship in the 


It will supply refineries in California, | duty with the rank of Lt. Colonel in Industrial Medical 
Oregon, Washington, Arizona, Nevada, | 1947 


Idaho, Montana and British Columbia. — | Dr. Gerlach 





Expanding need 


Due to the rapid expansion of the West 
Coast refining industry, there is a defi 


Association. 
He is co-author of the book Main 
was awarded the Ai taining Hygiene in TEL Operations 


Nationwide Du Pont TEL storage 
and delivery facilities serve refiners 


lo assure you of an ample supply of | points isan ample supply of both Motor 
PEL compounds at all times, the |} and Aviation Mix. And there is some 
Du Pont Petroleum Chemicals Division | one ready at the phone to receive your 
Architect's sketch of the new Du Pont TEL maintains—in addition to shipping fa order at any time of day or night 
and ‘Freon plants at Antioch, California ( my Ss a the two plants and Beaumont Warehouses, too 
> rail sidings and tank truck termi 


nals For all Du Pont additives other than 

Phese rapid-delivery facilities are tetraethyl lead, we maintain full 
conveniently located adjacent to the tocked warehouse at Los Ana le 
major refining areas of the countrys ; Houston Billings Montana Kansa 
it Ferndale, Washington; Port Costa City, Missouri; Chicago and Carney 
San Francisco lPorrance and El Point, New Jersey. Your orders can be 
Monte California Salt Lake City filled promptly from any of these pom 

Utah; Houston, Corpus Christi, Chai around the clock 
nated facilities for manulacturing and 1 - Cite s cng 
On ane CXUS ity Texas Kansas 

eas needs for TEL City, Missouri; East Chicago, Indiana ] 
Minneapolis, Minnesota; Wood River 
Ilinois; Toledo, Ohio; and New On 1] 
le ans Louisiana, 1] | 


Integrated facilities 
Added to the present Du Pont Pe trole 
um Chemicals Division regional labo 
ratory at El Monte and sales offices in 
Los Angeles, San Francisco and Seatth 
the new TEL production facilities at 
Antioch will mean completely coordi 


servicing the 
Sharing the same site is a new plant 
for making Du Pont “Freon ® retrige 
ants and prope lhe nts | his plant IS ThOW 
practically completed, 
The Antioch plant will become an Fast Service 
important new consumer of local ma- | Always on hand at all distribution 
terials, and when complet d, the new 
Du Pont TEL facilities alone will pro 
vide production jobs for 215 employees 


| . | 
Moat o thes wil be hired locally Petrole um Chemica 


E. I. DU PONT DE NEMOURS & COMPANY (INC.) Petroleum Chemicals Division Wilmington 98, Delaware 


| Better Things for Better Living 
| . ++ through Chemistry 


Sales Offices: 


CHICAGO 3 8 So. Michigan Ave RAndolph 6-8630 PHILADELPHIA 2 } Penn 
CLEVELAND |4 1321) National City Bank Bidg MAin 1.6460 PITTSBURGH 22 Room 75 Gateway Cente Alliant 2933 
HOUSTON 7 105 Bank of Commerce Bidg CApito! 5 § SAN FRANCISCO 4 Room 626, 111! Sutter St EXbrook 2.6230 
LOS ANGELES 17 612 So. Flower St MAdison 5-169) SEATTLE 3 Room 215, 4003 Aurora Ave MElrose 6977 
NEW YORK 20 270 Ave. at the Americas Olumbus 5.234 TULSA Box 73 5 So. Baltimore Ave LUther 5.5578 


Center Plaza LOcust 3531 


IN CANADA, Du Pont Company of Canada mited—Petroleum Chemicals ronto 12. Ontario—HUdson 1-646] 


OTHER COUNTRIES, Petroleum Chemicals Div ’ xport Sales—Room 7496 Olympia 4-512 Ext. 2962 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E du Pont de Nemours & Company (inc.) 
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Electronic 
tank gauging system 











100% MORE ACCURATE 


This new Gilbarco Electronic Tank Gauge is a 
completely electronic device, NOT a float. It 
provides unmatched accuracy of measurement 


1/16” at the tank base or remotely if desired 


100% 
AUTOMATIC 


Phe Gil 
conjun 


Cauge 


l ] 
level al 


the ww 


Here is complete AUTOMATION for your tank gauging 
the New Gilbarco Electronic Tank Gauging System 
accurately and automatically 


Gilbarco Tank Gauge is completely electroni aug 
1/16 of an inch... provides unmatched accuracy for all liqu eusurement 
in all types of low pressure tank 
Gilbarco Gauges can be installed without taking tank 
They are not affected by variations in specific gravit 
are provided with built-in checks for assurance of mainta 
Here is complete automation — for all tank gauging 
Save time and money on your tank gauging. Get 
new Gilbarco Tank Gauging System 


Write today for Complete Details 


GILBERT & BARKER MANUFACTURING COMPANY, WEST SPRINGFIELD, MASS. + TORONTO, CANADA 
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Stainless Steel resists sulfurous acid attack 


This equipment is used to dry sulfur dioxide at 200°F. 

A small amount of water can turn the sulfur dioxide into 
sulfurous acid. But there’s no damage to this installation. 
Because both tower and reboiler are made of solid type 316 
chromium-nickel stainless steel. And tubes in the reboiler 
are type 317 stainless. Both materials are highly resistant 
to corrosion under these conditions. 

Austenitic chromium-nickel stainless steels provide one 
of the most economical means for keeping equipment on 
stream. We'll be glad to help you select exactly the right 
one for any specific application. 

Write for a copy of “Stainless Steel in Product Design.” 
Yours for the asking, this booklet gives examples of where, 
when and how stainless improves design. Write for it now. 


Y 


INCO, THE INTERNATIONAL NICKEL COMPANY, INC. n2e70. 55584 
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PETRE<SO 


ELECTROFINING 


helps you save on installation, 
operation and insures 
better products 


Petreco Electrofining equipment 
saves up to 70% on installation, 
because Electrofining equipment 
is a once-through, single unit 
installation. It requires smaller 
area, less piping, fewer pumps. 
Petreco Electrofining is an auto- 
matic continuous process, insuring 
economical operation. Precision 
controls assure that the distillate 
is contacted with exactly the 
correct amount of treating agent 
in the proper intensity, for a set, 
pre-determined time. This pre- 
cision treating gives a clean sepa- 


ration of hydrocarbon and chem- 
ical agent phases, minimizing 
carry-over and product losses. 


Electrofining insures a better prod- 
uct by removing the reaction prod- 
ucts of chemical treatment which 
normally contribute to the haze 
problem. Total metals in the Elec- 
trofined product average less than 
1 PPM, and the product easily 
passes market specifications such 
as Federal Alkalinity Tests, etc. 
Get complete information today. 
JUST CALL OR WRITE — 


PETRE<O 


A DIVISION OF PETROLITE CORPORATION 
3202 So. Wayside Drive, Houston 1, Texas 
1390 E. Burnett Street, Long Beach 6, California 


M REFINE! 
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For longer life, 
higher performance 
in the petroleum, 


chemical and Corrosion-Resistant, 


‘power industries Heat-Resistant 
OPT bs es | iF EXTRUDED 


ilifaqeme Steel Pipe 
we bli Curtiss-Wright’s Metals Processing Division now 
offers the petroleum, petrochemical and power in- 
_—~ % dustries a line of high-quality, extruded steel tubu- 
my 4 lar products to meet the most severe demands of 
' = modern processing. Inherent corrosion and heat- 
. resistant properties of the steel alloys used are 
amplified by extrusion because the finished tube is 
produced with only one heat, in one pass of the 
giant 12,000 ton press . . . formed under compres- 
sion ina matter of seconds without seams, in lengths 
up to 50 feet. Extra margins of resistance to cor- 
rosion and heat are built in easily by extruding 
heavier pipe wall thicknesses at no sacrifice in pro- 
duction speed. The most up-to-date quality control 
facilities, including ULTRASONIC TESTING, 


are employed in production. 


3 Aime 


’ 
Pe 


—— 


Curtiss-Wright’s extrusion facility is a specialty 
mill, ideally equipped for the production of special 
purpose, premium quality tubing. Conformance to 
A.S.T.M. specifications and other exacting stand- 
ards is assured by an experienced engineering staff 
and the most modern metallurgical testing equip- 
ment 


When higher pressures and temperatures, or 
more corrosive service conditions demand more 
than the ordinary in large diameter pipe, let Curtiss- 
Wright serve you through the nearest Metals Proc- 
essing Division Branch Office, or write to the Main 
Ollice address shown below. 


70 Grider Street, Buffalo, New York 


METALS PROCESSING DIVISION 


CURTISS-WRIGHT 


CORPORATION © BUFFALO, NEW YORK 


- 


ELECTRONICS e NUCLEONICS « PLASTICS © METALLURGY e ULTRASONICS ¢ AVIATION 
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A STAR PERFORMER 


> 


in America’s 
most modern 








Blaw-Knox is designing and constructing 
two Catformers and Unifiners for THE 
ATLANTIC REFINING COMPANY. 
One to be installed in their Philadelphia 
refinery, the other for Atreco, Texas. 

The units are identical, each having a 
reforming capacity of 15,000 barrels per 
day. 

To save both construction time and 
costs, this project was planned to take 


~ 4 , 
a VM 


Cee nn 


advantage of the engineering work for 
the first unit by adapting it directly to 
the second installation. 

The background and experience of 
Blaw-Knox engineers in catalytic reform- 
ing and hydrogen treating, as well as 
other petroleum processes, are available 
to you in your expansion or new refinery 
plans. We welcome the opportunity to 
make recommendations. 


B LAW- K NOX CO M PA N Y Chemical Plants Division 


Pittsburgh 30, Pennsyivania « Chicago 1, lilinois 


a 
4S4MUE SGA IF 
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Birrningham, New York, Philadeiphia, San Francisco, Washington, D. C. 
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Typical HARSHAW CATALYSTS 


DEHYDROGENATION CATALYSTS 


CHROME-ALUMINA—ovailable in powder or tablet form containing 
various percentages of chromium oxide supported on high surface area 
alumina—can be supplied as promoted catalyst and is also available as 
screened granules. 


IRON—tableted iron oxide. 


REFORMING CATALYSTS 


MOLYBDENA-ALUMINA — supported molybdenum oxide on alumina— 
available as microspheres for fluid techniques, or as tablets for fixed bed 
application. 

COBALT MOLYBDATE—« supported cobalt oxide—molybdenum oxide 
catalyst supplied in tablet form. 

NICKEL-ALUMINA — a spherical catalyst available as hard spheres 
measuring 4" to 1” diameter—vused for some types of gas reforming. 


TABLETED 


DESULFURIZATION CATALYSTS 
COBALT MOLYBDATE—o supported cobalt oxide—molybdenum oxide 
catalyst supplied in tablet form. 
ZINC OXIDE—a pelleted zinc catalyst used in the desulfurization of 
natural gas. 
MOLYBDENUM SULFIDE— powdered and tableted molybdenum sulphide. 


CHLORINATION CATALYST 


COPPER—supported copper catalyst prepared and shipped as tablets 
or granules. 


HYDROGENATION CATALYSTS 
NICKEL-KIESELGUHR—supplied as unreduced, or reduced and stabi- 
lized, tablets, Va" ta %” diameter. 

NICKEL-ALUMINA—available in tablet form containing nickel as nickel 
oxide on high surface area alumina, or in spherical form supported on low 
area, high-fired alumina. 

RUFERT FLAKES—reduced nickel protected by hardened oil shipped as 
free-flowing flakes for hydrogenation of all glyceride and acid fats. 
COPPER-CHROMIUM OXIDE—shipped os powder or tablets, stabilized 
or non-stabilized, with varying ratios of copper oxide to chromium oxide, 
NICKEL-ALUMINUM— powdered 50:50 alloy used for preparation of 
active nickel catalyst for low temperature hydrogenation, 


EXTRUDED 


SPHERICAL 


CATALYSTS FOR ORGANIC SYNTHESES 
ZINC CHROME—<a tableted zinc oxide—chromium oxide catalyst used 
in the synthesis of methanol. 
MERCURIC CHLORIDE—a granular catalyst consisting of mercuric chlo 
ride on active, granular carbon used in the synthesis of vinyl chloride 
monomer, 
COBALT THORIA— available as powder or tablets, a thoria promoted 
cobalt catalyst employed in Fischer-Tropsch synthesis. 
COBALT—<a supported cobalt catalyst in pellet form used in the synthesis 
of hydrogen sulfide. 


GRANULAR 


DEHYDRATION CATALYST 


ALUMINA—powdered and tableted aluminum oxide supplied as an 
active, intermediate surface area catalyst. 


Whether your requirement is measured in tons or pounds Harshaw con produce your 
catalyst exactly to your specifications of raw materials, chemical composition, and 
physical properties such as length, diameter, crushing strength, abrasion resistance, 
and bulk density, AND, make delivery when you want it. Call on Horshaw today 
for further information or technical assistance 


THE HARSHAW CHEMICAL CO. 
POWDERED “Ge 1945 E. 97th Street, Cleveland 6, Ohie 


1 , Chicege 32, Wi. + Cincinneti 13, Ohie + Cleveland 6, Ohie + Detrell 28, Mich 
4 ‘ “4 Hast -On-Hud 6,N.¥. « H . 
Write for FREE t klet, a ; jastings-On-Hudson jouston 11, Texas Les Angeles 22, Calif 


Philadeiphie 48, Pa. + Pittsburgh 22, Po 
“HARSHAW CATALYSTS” 





WH B&L.D BETZ Philadelphia, Pr. 
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Tops for Refinery Service... 


ELLIOTT TURBINE-DRIVEN CENTRIFUGAL COMPRESSORS 


Another cat cracker gets the benefit of an Elliott turbine 
driven centrifugal compressor. Single-stage compressor 
handles 36,050 inlet cfm at a discharge pressure of 4.0 
psig; turbine develops 890 hp at 3600 rpm 


Years of non-stop service lie ahead of Elliott turbine driven 
centrifugal compressors like the one shown above which was 
recently installed in a new cat cracker in the Southwest. The 
Elliott multistage compressor, handling 19,500 inlet cfm at 
22.0 psig discharge pressure, and the Elliott steam turbine, rated 
2035 hp at 5800 rpm, have been teamed together by Elliott 
engineers. Coordinated design, and construction, followed by 
a combined shop test, have made this a smoothly-operating unit 
that performs as well as it looks 

Get complete details about Elliott turbine-driven or motor 
driven centrifugal compressors; ask your Elliott field engineer 


or write Elliott Company, Jeannette, Pa. 


ELLIOTT Company fi 
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STEAM TURBINES *« MOTORS * GENERATORS * DEAERATING HEATERS « EJECTORS * CONDENSERS * CENTRIFUGAL COMPRESSORS « TURBOCHARGERS « TUBE CLEANERS « STRAINERS 
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Tough corrosion problems have 
a simple solution! 


Dezincification 


Since 1935, when it was first intro- 
duced by Chase, there has never been 
a reported dezincification failure of 
Chase Antimonial Admiralty tube 

and over one-hundred and twenty 
million pounds have been installed 


in heat ex hangers and condensers! 


intercrystalline 
Corrosion 


Both Chase Antimonial Admiralty 
and Chase Cupro-Nickels are highly 
resistant tointercrystalline corrosion 
Alloying elements are properly dis- 
tributed, grain size carefully con- 
trolled, internal stresses minimized 


throughout every length of tube! 


impingement 


Even turbulent, high-velocity salt 
water flow is stymied from destruc- 
tive cavitation in Chase Cupro-Nickel 
tube. These alloys form a tough pro 
tective oxide film on its surface that 
strongly resists those horseshoe 


: ° . ! 
shaped impingement pits 


Get full details on a// Chase heat exchanger and condenser tube alloys. 


Write for Free 54-page manual: CHASE Condenser and Heat Exchanger Tubes! 


Chase # 


BRASS & COPPER CO. 
WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation's Headquarters for Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Charlotte Chicags Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York Philadelphia Pittsburgh Providence Rochester St.Louis Sanfrancisco Seattle Waterbury 
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Prevent catalyst 
contamination. . .with 


ALCOA 


TABULAR ALUMINA 


et.) 
BALLS 
a for bed supports 
or covers 
»* 


Prevent catalyst contamination problems! 
Use ALcoa® Tabular Alumina Balls for 
bed supports or covers. Neutral, nonreac- 
tive and highly refractory, they keep con- 
tamination negligible. 
ALCOA Tabular Alumina Balls are high 
purity alumina in the sintered corundum 
form. Their chemical analysis is better 
than 99.5%, AlsOs. Their softening point 
is well above 3500°F. . . . and they are 
unaffected by oxidizing or reducing atmos- 
pheres at temperatures below their soften- 
ing point. They are practically insoluble 
in all aqueous and alkaline solutions. 
ALcoa Tabular Alumina Balls T-162 
are available in 4 inch, % inch, 4% inch 
and % inch diameters for use as catalyst MEAN : panting HEAT 
74°F. to 212° 
74°F. to 932°t 
74°F. to 1832°t 


and desiccant bed supports or covers where 
exposed to high temperatures, severe cor- 
rosive or erosive conditions. ALCOA Tabu- 
lar Alumina Balls T-164 available in 4% 
inch and ¥% inch diameters offer greater 
BALL SIZES AND WEIGHTS 

resistance to thermal and mechanical 
shock. They are suitable for pebble heaters 
and similar severe operations requiring 
high heat capacity and conductivity 

For more information and samples, 
write ALUMINUM COMPANY OF AMERICA, 
CHEMICALS Division, 717-H Alcoa Build- 
ing, Pittsburgh 19, Pennsylvania. 


Gow ALCOA HOUR 
= Fi ws fin 


Teaenmare yNOAY CVCMINGS 
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CHAPMAN 
Tilting Disc Check Valve 


There, in a nutshell, is the story of a Chapman Tilting Disc Check 
Valve... quick as a cat, quiet as a mouse. It’s designed that way. 
It’s built that way . for fast, sure, quiet action. Or, in other 
words, it’s yours for best performance at lowest long-range 
operating costs. 

With a Chapman Tilting Disc Check Valve, there's no noise, 
no vibration, no fluttering. There's no banging slamming 
with damage to system or valve. There’s no scraping or wearing 
of disc and seat. Your head loss or flow resistance is kept at a 


minimum, 

To put it briefly, with a Chapman Tilting Disc Check Valve, 
there's little or no maintenance even under severe operating 
conditions. 

For Chapman Tilting Disc Check Valves in iron and steel... 
valves for handling fluids or gases under a wide range of pres- 
sures... valves for replacement or new piping systems. . . just 
check our Catalog 30-A. It’s yours for the asking. Send for it now. 


The CHAPMAN Vaive Mfg. Company 
INDIAN ORCHARD, MASSACHUSETTS 
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Never a Fiutter, 
Never a Slam! 


Designed and Built for 
Quiet Efficient Operation 


In open position, specially de- 
signed ‘‘airfoil’’ disc balances per- 
fectly. No vibration. No flutter. 
When flow subsides, disc drops 
quickly and quietly to a tight 
closed position. No jarring. No 
slamming. No damage to system or 
valve. Note enlarged area around 


disc to insure low flow resistance. 











Service... Dependable Service 


Next to a captivating sunset nothing has such a magical 
appearance as a giant refinery flooded by the grandeur of 
electric light on a pitch dark night. 

Spectators view it with unceasing awe Businessmen 
view it as a well-lighted, efficiently powered investment. 
Over 72 per cent of this nation’s refineries utilize depend- 
able purchased Electric Power. More cost conscious men 


are specifying it every year. 


LOW cos? 
UTILITY 


ELECTRIC POWER 


Maybe you 


will want to 
investigate its 
tages, too 


advan 
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Whether or not to provide that “ounce of 
prevention” is very often a matter of con- 
sidering the cost, but when you find a 
SAFETY DEVICE which is LISTED by Under- 
writers Laboratories, and which gives you 
a more favorable insurance rating, the de- 
vice may actually pay its own way. It is quite 
possible that the added protection of S&J 
Flame Arresters may cost you absolutely 
nothing. 

Model ST-863, illustrated here, combines 
a positive fire stop with maximum flow 
capacity. A tube bank of pure aluminum, 


BERKELEY 10, 
NEW YORK 


110 E. 42nd St TULSA 


HOUSTON 
M & M Bidg 


G.. 


CALIFORNIA 


folie ele) 
10409 S. Western Ave 


LOS ANGELES 
6399 Wilshire Blvd 


Thompson Bldg 





with tubes running parallel to the direction 
of flow, is carefully fitted in the enlarged 
diameter of the body casting, using an alu- 
minum casing that is faced and ground, as- 
suring a tight seat. Explosive violence will 
not force a flame through the tube bank. 
For maximum safety, S&J Flame Arresters’ 
should always be installed in conjunction 
with conservation, and safety relief valves. 
As Model ST-863 they are available in 2”, 
3°, 4’, 6", 8”, 10” and 12” sizes in all alumi- 
num. A choice of metal spetifications is 
available in Model ST-4300. Why not ex- 
plore the possibilities of their generous use? 


REPRESENTATIVES 

SEATTLE: Nebor Supply Company, 3000 Western Avenue 

MONTREAL: Lytle Engineering Specialties, Ltd., 360 Notre Dame S1., W 

TORONTO: Lytle Engineering Specialties, ttd., 69 Eglinton East 

VANCOUVER: P. D. Mclaren & Son, itd, 3277 Main Street 

CALGARY: P. D. Mclaren & Son, itd, 510 - 9th Ave W 

MEXICO, D.F.; Dalmo Comercial, $. A 

CARACAS: Sinclair Spence, C.A., Edificio Galipan 

ENGLAND: Whessoe, Ltd., Sales: 25 Victoria St, London $ W. | 
Whessoe, itd, Works: Darlington, County Durham 
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FOAMGLAS 


the cellular, stay-dry insulation 


STAYS DRY 


cally-sealed glass cells 


of longer if you like. Rer 
the sealed cells have absorbed no water 


Cut a piece from your sample. Place it in water 


Note how the hermeti 
Jead ai heer st. Weight it down for days 
4 it bobs back to the surface pr 


still have thew 


filled with it afl week 


ve the weight a t that 


figinal insulating efficiency 


Send for a sample and make these simple tests! 
Prove to yourself that FOAMGLAS is 


Let us send you a free sample of FOAM- 
GLAS. Use it to make the few simple 
tests illustrated. You'll prove that this 
unique cellular glass insulation has ex- 
actly the right combination of proper- 
ties to assure you of these vital benefits: 
constant insulating efficiency . long, 
maintenance-free life strength and 
rigidity for a variety of structural appli- 


VAPOR-PROOF — With a nail file 
cut a %” thick slice from 
Hold it to 
low smoke 


STRONG 
your y 
Ss and 


through it. The 


stand 
your 
proof Con 


1S 4 positive vapor tons 


on it 
weight with 
ke won't pe 


that FOAMGLA 
barrier in itself 


etrate 


per square fo 


t 


AND RIGID 
it FOAMGLAS block on the floor Hold a flame t ' ‘ 

Note how it « t 
ut 


pressive strength 1s over seven 


ideal for load bearing applications b 


making it 


cations...and ease of handling and 


installation. 

Thousands of users have proved in 
actual performance the benefits so 
clearly demonstrated by these tests. No 
wonder, then, that new users every day 
are picking FOAMGLAS to insulate 
the roofs, ceilings, walls and floors of 
all types of buildings, low temperature 


Place INORGANIC AND FIREPROOF 


rt 
»UDE 


' y 
ale if 

FOAMG 
en t 


hat have @ 


vial of acid of a pet rat handy 


your 


| 


ideal insulation 


spaces, piping and equipment. Send for 
a sample today 


tests. Please 


and make your own 


writk 
Pittsburgh Corning 
Corporation 


Dept 7-46. One ( 


Pittst 


,atewa 


TO SHAPE 


me 
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fl yout sample 
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NOW 


IN “NEW DRESS” 


Here’s how the Rerin- 
ERY CATALOG’s 1956 
Edition appears, with 
new cover design fea- 
turing a large “RC” for 
easy identification. 
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When you have to make fast, accurate buying or specify- 
ing decisions, use the REFINERY CATALOG. It is the Refining 
Industry's universal equipment guide . . . containing the in- 
formation you need for adequate comparison on hundreds of 
different types of products and services. 

In the new (23rd) Edition, you'll find catalog data from 
more than 270 companies serving this industry, authoritative 
specifications and data, local sources of supply ... and a 
convenient index of manufacturers, equipment and services. 

Remember—it’s the industry's most complete single source 


of equipment and service data. Use it to help you on your job. 


The REFINERY CATALOG 


Published annually by PETROLEUM REFINER, Gulf Publishing Company 


P. O. BOX 2608 ° HOUSTON, TEXAS, U. S. A. 


Auqust, 1956 PETROLEUM I . For more dota on advertised products, use Readers’ Service Cards, last page 





USS SARATOGA 


The symbol, and the spirit, of the fighting 
gamecock lives on with the commissioning of 
the powerful aircraft carrier, USS Saratoga. 
The incident which gave birth to this 142 
year old Navy tradition took place on the decks 
of the first Saratoga as she closed for action 
against four men-o’-war in 1812. In the opening 
minutes of the engagement an enemy ball 
landed on deck — crashing into a coop contain- 
ing a gamecock brought aboard by a sailor. 
With a flurry of feathers, the startled bird 
flew to the rail and, as if expressing his per- 
sonal indignation, crowed lustily and defiantly. 
Taking this as an omen of good luck, the out 
numbered and outgunned American ship 


HOW A TRADITION 
WAS BORN 


The Navy’s newest aircraft carrier is the 
fourth ship to bear the name Saratoga and 
adopt its fighting symbol. As aboard its sister 
aircraft carriers, the USS Forrestal, USS Inde- 
pendence*, and USS Ranger*, Walworth Valves 
and Fittings are installed. We are proud of the 
many contributions that our products and engi- 
neering skills have made to these outstanding 
vessels. 

Walworth products installed aboard these 
ships include Pressure-Seal Cast Steel Gate, 
Globe, and Angle Valves, Fabricated Cast Steel 
Manifold Valves, Cast Steel Y-Globe and Angle 
Valves, Bronze Gate, Globe, Angle, and Check 
Valves and thousands of Walworth pipe fittings 


entered the battle with new courage and com including Walseal”® Fittings, Flanges, and 


pletely won the day. Unions. ow under 


constructior 


WALWORTH 


60 East 42nd Street, New York 17, New York 


SUBSIDIARIES: QU]]D atroy steer Prooucts CO. CoG) CONOFLOW CORPORATION © M&H VALVE & FITTINGS CO 
SOUTHWEST FABRICATING & WELDING CO, INC 





WALWORTH COMPANY OF CANADA, LTD 
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A Few Questions 
To The Editor 


I would like to know the answer to some 
questions about your article presented in 
the April PerroLeum Reriner titled 
“Destrehan Model IV Fluid Cat Cracker”: 

1) Page 201, Table I, 
180 B/D 
this figure correct or not? 

2) Page 203 
states: “In a 
valves are 


design recy¢ le 


figure seems to be very low. Is 
Figure 3, the article 
non-operating position, the 
open approximately inch 
During operation, the valves operate open 
or shut depending on the differential pres- 
between the dipleg and the dilute 


one 


sure 
phase 
However, I think 


are usually in a 


that the 
| losed 


flapper valves 
position; and if 
catalyst builds up in the 2nd dipleg, the 
head of the catalyst will push open the 
flapper plate and pour down to the dilute 
phase. Is my thought correct or not? 
3) Would you please let me know: 
(a) How much fluctuation in 
flow well catalyst level 
operating conditions ? 


your over- 


under normal 
Design and actual capacity, suction of 
discharge pressures of your gas 
and type of gas 
Design regenerator diameter and cata- 
lyst holdup ? 


com- 


pressor, compressor 


T. Yamaguchi 
Tsurumiku 


No. 1725 Namamugi 
bj hama, Japan 


Author’s Reply 


In answer to Mr 
we offer the 


Yamaguchi’s questions, 
following 

Answer to Question | Design recycle 
rate of 180 B/D is correct, Because cata- 
lyst carryover from the higher 
than anticipated in the design, a 
higher-than-design 


reactor 18 
was 
recycle rate is main 
tained in order to reduce the catalyst con 
centration in the slurry and thereby reduce 
wear on equipment handling the slurry 
Answer to Question 2—-Yes, the flapper 
builds in the 
the cata- 
pressure 


valves close, the catalyst 
diple gs until the 


lyst buildup is greater 


head caused by 
than the 
drop across the cyclones. Then, the valves 
open and catalyst flows out of the diplegs 
to the dilute phase. The valves then close 
and the cycle re peats 

Answer Catalyst level 
in the overflow well under normal operat- 
ing conditions range of 


to Question 3a 
fluctuates over a 
ibout two feet. 

Answer to Question ib 
Capacity Design, #/Hr 65,000 
Actual, #/Hr 51,300 
Suction Pressure, psig —- 
Discharge Pressure, psig 110 
Type—Centrifugal (steam turbine driven 

Answer to Question 3c--Regen Diam- 
eter 2 feet 6 inches. Catalyst holdup 80 
tons 

H. A. Parker and W. E 

Pan-Am Southern Corp 
New Orleans, La 


McWhirter 


imports No Threat 


To The Editor 

I should like to thank 
for your letter with the article on chemi 
cal imports as an enclosure. As 
imagine, I this report with 
I always have had the 


you very much 
you can 
greatest 
feeling that 


re ad 
interest 


fuqust, 1956—PETROLEUM REFINE 


the imports of chemicals from abroad are 


in no way a threat to the domestic chemi- 
from the 
very low percentage of imported chemicals 
when compared with the domestic produc 


tion 


cal industry. This can be seen 


much if 


copies ot 


I would 
‘ ould 


articlé 


you 
this 


appreciate very 


send me two more 


Albert F. Ernecke 


Commercial Counselor for Germany 
Washineton, D. ¢ 


Worthy of Study 


To The I ditor 


The Industrial 
Forces, one of the 


College of the Armed 
two hichest educational 
institutions in the educational system of the 
Department of Defense d of 
the faculty and an annual student body of 
about 140. There are U- 
equally divided between the three 


compris 


0 military students, 
services 
1) civilian students from various Fed 
College 
month course in economic 

Of recent 
from the PeTroLeumM 
1955, of an article “How Vulnerable Are 
We?” by Neil P. Hurley, S. J. Spe akine 
as an individual, and not re presenting the 
views of this college, I think it is an ex 
cellent article, and certainly worthy of con 
sideration by our students in their research 


and problem 


and 
eral agencies. ‘The conducts a ten 
mobilization 

received a 
Reriner, December, 


date we reprint 


deliberations concerning the 


of economic mobilization today 


It would be greatly 
could 
of this reprint, in 
furnish the final 


with one copy each 


appreciated if we 
eight 
that we 
student 


obtain a minimum of copies 


order might 

eight committees 
C. E. Mott 
Captain, USN 

Instructor, Mobilization Branch 

W ishin ton, D © 


Commends Hatch 
lo The 


I just got a read the 
on hydrogen peroxide by Dr. L. | 
in the March, 1956 issue of Perroteum 
Reriner. We all here feel that this is a 
very excellent article for which Dr. Hatch 
is to be congratulated 

gecco Chem il Division 
by P. H. Margulies 
ind Chemical Corp 


Editor 


article 


Hatch 


chance to 


Food Machinery 
Buffalo, N. ¥ 


Wants a Book! 


lo The Editor 

We should like to request a 
latest 
read with interest the 


copy ol 
We have 
irticles which 
heading As 
f plan 


form 


your catalog of reprints 
many 
have appeared under the 
Management Sees It,” 
are to publish these 
I am sure they 
industry 


We are 
copies of the 


ind wonder 
articles n book 
would be well received b 


interested n re 
article ““Emplo 

which was 
March issue 

lom H 

Personne] ind Industrial Relat on 

Shell Oil Compan: 

Midland, 


lege Graduate 


ing irticle of the 


[Texas 


COOPER ALLOY 


CORPORATION 


BRIEFS 


@ Edited by GEORGE BLACK 


CORED SIGMA BLADE 
1500 Ib. stainless steel sigma blade 
not only has to be corrosion resist 
ant and 
but a 1! centrally 
located with respect to the various 


dimensionally accurate, 


cored hole, 
cross sections is required through 
out its length 


The full story is told in Cooper 


Alloy AKH #4 


~ 


Se 


KEL-F LINERS FOR 
VANTON PUMPS 
The addition of Kel-F to the long 
list of rubbers and plastics now 
available makes the 
Vanton pump suitable for hand 


for liners 
ling such media as fuming nitric 
and other strong oxidizing acids, 
mineral acids, alkalies, aliphatic 
solvents fluids 


and hydrauli 


Details on request 


“~ 


Se 


STAINLESS STEEL RETARDERS 
Cooper Alloy stainless steel retard 
ers in the Cyclotherm Generator 
help to produce additional heat 
transfer with 
reliability 


maintenance-free 
Known as Cyclotherm 
Cyclonic Combustion the new prin 
ciple delivers a guaranteed 80‘; 
heat and 
drops maintenance costs as much 
as 50°). 


transfer in two passes 


- 


Pi 


COOPER ALLOY 
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7 ® SS Bi 
N J EC T haces H EA D Sure Sign of EFFICIENT 
0 } T x 0 U 8 L E Corrosion Protection 


Injection of Visco Anti-Corrosion Chemicals ahead of 
trouble spots in refinery lines and equipment is a sound, 
low-cost prescription for effective corrosion control. This 
is the way Visco Anti-Corrosion Chemicals work: They 
form a tough, monomolecular film on metal surfaces by 
adsorption to the metal. The film is highly resistant to 
corrosive gases and liquids encountered in refining, and 
is maintained by small dosages at intervals, or in propor- 
tion to throughput rates. Other important characteristics 
include high temperature stability, no emulsion-forming 
tendencies, and no catalyst poisoning or color effects on 
finished products. 


Detailed data on Visco Anti-Corrosion Chemicals for 
your applications will be sent promptly upon request. Proof of Corrosion Control 
Write today One method of obtaining data on corrosion rates 
y consists of accurately weighing small metal coupons 
before and after placement in process lines. Your 
Visco PRODUCTS COMPANY Visco Representative can help you select a means of 
INCORPORATED proving the effectiveness of Visco corrosion control 
2600 Nottingham at Kirby 


in your equipment . . . with no obligation to you. 
Houston 5, Texas = ® Telephone MAdison 3-0433 Write or phone for action now. 
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A Quick Look at the Industry . H S M O N T H 





Steel Strike Report .. . 


All industry Outlook .. . 


Refining Outlook ... 


Postings On 
Octane Race... 


Atoms in the 
Refinery ... 


After effects of four-week halt in steel production will be felt by refiners 
and construction companies for months to come. Estimates are that steel 
production has been set back 90 to 120 days. Biggest single shortage item to 
date: Thick pressure vessel plate with delivery delays up to three months, 
Heavy wall pipe is close second. 


Here’s what refinery builders say about shortages and delivery delays: 


Lummus: “Over-all effect of strike hasn’t been too disastrous, One refinery 
construction job delayed, 2-2/2 months. Tightest pinch is in thick pressure 
vessel plate (over one inch)—plate shops say deliveries will be delayed up 
to three months. Similar delays are reported for carbon steel pipe.” 


Foster-Wheeler: “No real adverse effects up to this point—looks as though 
projects on boards may be delayed 1-6 weeks. At least two refinery construc- 
tion jobs have been delayed about 6 weeks. Biggest problem is 2-3 month lag 
in pressure vessel plate deliveries (same as Lummus). Not hurt on pipe yet 
may be later.” 


Major refiners say: “Supplies of tubular goods, maintenance steel and drums 
in good shape now. However, we expect these items to show effect of delayed 
steel production in coming months.” 
in 
With the steel strike—auto, housing sales dragging the heels of business, 
next three months loom as test period for American economy. This quarte: 
will be harbinger as to whether predicted business dip will be serious 


Three factors—inventory investment, consumer spending and businessmen’s 

confidence—are keys to third quarter performance. If business declines mod 

erately, recovery and renewed cyclical upswing will start in fourth quarter 
e- 

Spotty—unless excess refinery runs are adjusted. July gasoline demand 
averaged 4.1 million barrels daily—8 percent over July '55. Four other major 
prdducts showed 4 percent gain. Even so, gasoline stocks are more than 
13 percent above a year ago. 


Third Quarter Predictions: Total oi] demand will average 8.6 million barrels 
a day. Gasoline demand will remain at 4.1 million barrels a day—-4.6 percent 
higher than last year’s third quarter. 
ee. 
Ethyl survey shows a July average of 96.9 for premium-—0.1 under June 
Regular is up 0.1 over June to 90.1. 


Higher octanes are invading British market. UK will get two motor fuels 
with octanes over 100—Super Shell and BP Super Plus. Both companies report 
there will be no change in present premium grades. 
es. 
Gasoline has been produced with aid of gamma radiation “on a purely 
experimental basis,” Esso Research reports. Esso is spending over $1 million 
annually in nuclear research. 
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News You 
Need to Know 


A Quick Look at the Industry (continued) 





New Use for Urea . 


Gasoline from 
Gilsonite . 


- 


Petrochemicals from 


Natural Gas . 


Jet Versus Piston 


New Engine 


Developments .. . 


New Oil Fields 
Show Promise . 
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. 


Indiana Standard’s new dewaxing unit will be first to use urea for de- 
waxing lube oils. Urea forms an adduct with straight-chain hydrocarbons 
which can be filtered. Need to chill (necessary in other dewaxing processes) 
is eliminated. The new unit (650 bpd) will be built at Whiting under process 
developed by Standard. 


Extractive crystallization with urea is process holding most promise for jet 
fuel refining. 


New refinery being built in Colorado by American Gilsonite is first pri- 
vately financed operation in U. S. to produce gasoline from a solid raw 
material. The solid hydrocarbon, Gilsonite, will be mined from 16 million-ton 
deposit at Bonanza, Utah. Even though reserves are big, impact on Western 
U. S. market will be small. Reason: Refinery production is only 1300 barrels 
a day gasoline and 250 tons of coke per day. See article on Page 153. 


Major petrochemical producer reports it will replace coal partial oxida- 
tion with natural gas partial oxidation as a source of petrochemical production 
raw materials, This is decided victory for natural gas in view of rising gas 
costs and supposedly lowering of coal costs to large consumers. Reason for 
victory: Natural gas makes a better, more easily controlled petrochemical- 
starting material. 


New commercial airline jets on order will cruise at 550-660 mph—200-250 
mph faster than today’s piston engine transports—thus producing more 
passenger miles. However, jets’ range won't be as great as piston-engine 
aircraft now being introduced. Reason: Jets will burn more fuel. Airlines 
haven't picked a standard fuel yet, but best bet is still a blend close to kerosine 


American Bosch Arma and Thompson Products have joined forces to 
develop, promote and manufacture fuel injection systems for autos. Reported 
advantages over conventional carbtretion: Increased horsepower, fewer prob- 
lems due to improper fuel volatility and less space requirements for engine. 


Free piston engine is stealing limelight from gas turbines. Reason: Free piston 
is a little more complicated, but it allows turbine blades to operate at lower 
temperatures—thus, development will not suffer so much for want of special 
high temperature alloys. 


By the end of ’56, Canadian industry will get first look at experimental coal- 
fired gas turbine locomotive under construction at McGill University. Initial 
test runs have been completed. 


Eighty-three new U. S. oil fields were opened during June. Four of the 
better looking ones were: The Texas Company’s 780-barrel, 43-gravity oil 
find in San Juan County, New Mexico; Gulf’s Crane County, West Texas, 
discovery good for 465 barrels of 47-gravity oil daily; a Plaquemines Parish, 
South Louisiana, well making 320 barrels of 38-gravity and drilled by Mecom 
Petroleums; and another by Gulf in Jasper County, Texas Coast, testing 195 
barrels of 44-gravity crude a day. 





each FIRST in its class! 


gr tte 
Ao ve 


: tA . | 


erocat rocat 
fluid cracking | I. 
catalyst 7 ae A 


high alumina 
catalyst 


both balanced with 
HIGH PORE VOLUME 


Now you get high pore volume in balance with other catalyst 
properties in both AEROCAT TRIPLE A High Alumina Cata- 
lyst and AEROCAT Fluid Cracking Catalyst. "eas 
The optimum balance of AEROcAT Catalysts gives you top 
cracking efficiency whether your process calls for a regular 
catalyst or our new high alumina catalyst. 4 
Cyanamid has pioneered these catalyst improvements AMERICAN CYANAMID COMPANY 
. first to deliver a commercially successful high alumina REFINERY CHEMICALS DEPARTMENT 
catalyst ... first to incorporate high pore volume balanced 
with other catalyst properties. Ask your Cyanamid repre- 30 Rockefeller Plaza, New York 20, N. Y. 


sentative about HI PV* and how it helps AERocaT Catalyst 
help you. 











CYANAMID — 














*Trade-niark in Canada; North American Cyanamid Limited, Toronto and Montreal 
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When a diesel operator encounters a 
fuel problem—such as injector-stick- 
he often tends 


to blame the refiner for his troubles. 


ing or filter-plugging 


And with a big fleet operator, such 
complaints are likely to jeopardize a 
substantial amount of business. It is at 
this point that your customer relations 
can often be improved by the analysis 
and opinions of a third party, a Du 
Pont technical representative backed 
up by numerous Du Pont facilities. 
To help you solve these problems as 
quickly and easily as possible, our Du 
Pont Petroleum Chemicals Division 
automotive specialists will be glad to 
work with your men. Their practical 
experience with this type of problem 
can be added to your own experience. 
And our five conveniently-located re- 
gional laboratories, as well as the main 


Sales Offices 


CH 
Lal 

i 

NEW 
PHILA 


OTHER 





INJECTOR-STICKING is the problem at hand here. In this case, a combina- 
tion of Du Pont FOA-2 and Metal Deactivator proved to be the solution. 


Now—a new DuPont Service to help you 
solve diesel-fleet fuel problems 


Du Pont Petroleum Laboratory, can 
also aid you in this work. 

In cases where filter-plugging occurs 
—in both truck and tractor fleets— 
our service representatives have found 
that Du Pont Fuel Oil Additive 
No. 2 (FOA-2), or a combination of 
FOA-2 and Du Pont Metal Deactivator 
(DMD) helps overcome the trouble. 
This same combination of additives 
has proved helpful also in overcoming 
injector-sticking. However, since 
different diesel fuel stocks vary consid- 
erably in composition and response to 
additives, each problem must be 
studied on an individual basis. 

Different diesel engine injector de- 


Petroleum 


i 


4 ‘ 
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signs may also affect the performance 
of fuels. We are, therefore, also work 
ing with diesel engine manufacturers 
on injector-sticking problems. 

So if you are encountering fuel 
problems with any of your accounts, it 
may pay you to discuss them with one 
of our automotive specialists. And you 
can request this service through any of 
our offices listed below. 


906.4, 5, Pat,OrF 
Better Things for Better Living 
. « « through Chemistry 


hemicals 


DUPONT DE NEMOURS & COMPANY (INC.) « Petroleum Chen 
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Public Relations Begins at the Top 


THE CLAMOR about adverse public feeling to 
ward the oil industry is rising to proportions that rival 
the bleak days of 1945-46 

Some will recall 


that oil leaders today are expressing serious concern 


though too many have forgotten 


over exactly the same problem—the attitude of the 
public—that resulted in the creation of the Oil In 
dustry Information Committee ten years ago 

'wo logical questions arise from this irksome repe- 
tition of history 

® What new efforts will 


result from the 1955-56 


crisis ? Here’s the Important WHY 


@® Will another set back 
come ten years hence oO! 
soonel 

Ihe answer to the last 
question depends entirely 
upon the direction in 
which the new efforts are . 
slanted, And, as the pres- oil companies. 
ent situation proves, the 
industry cannot stop his 
tory from repeating itself 
by de pe nding on the com- 
pany public relations per- 
sonnel, associations, OITC 
or others to shoulder the 


burden alone. A new approach must be taken 


That new approach might well center around the 
top management of our nation’s 17,000-plus oil com 


pane for it 1s with these kes men that wood public 


relations must begin 
It is lop management that sets relation 


public 
poli \ sets the example for the actions and attitude 


ol employes provides for a vood Or bad public re 


lations staff—-and determines the kind of “citizen” a 
company will be 

In nearly every company the man at the top (u 
ually the president) has the major hand in policy mal 
ine. In most cases he has the advice of and consult 
with, other members of the board—-other officers of 
the company and department heads. Many of th 
policies he favors may have been deve loped in whole 
or in part, by others—but the major re ponsibilit 
his 

Far from trying to advocate that the publi relation 
viewpoint be the dominant factor in determining th 
company policy, it is suggested only that it be pre 


sented and considered or each occasion hen there 


August, 1956 


Don't shrug this off with a “Heavens to Betsy, 
another discussion about oil's public relations?” 
Yep, it’s another—oanother effort to try to 
awaken the key men of our industry to the grave 
danger that lies ahead unless a definite and con 
structive public relations program is enthusiasti derstanding of the pubhie 
cally sponsored in each of the nation’s 17,000 


And it won't be enough just to start a program 
—it must be continued 365 days every year! 

lf top management leaves it to OIIC or any 
one else, they will discover one of these days 
that by that very decision they surrendered con to anagement have to 
trol of the oil industry as we know it today 1 degree permeated down 


a poli \ type of decision to be made 

If public relations could have only that equality in 
most companies with legal ales, finances produc tion 
ind research, our oil industry would be in a much 
better position than it is today 

It is a well known axiom that many companies ar 
great companies in the public mind because con 
s¢ iously or unconsciously the men who repre ent them 
personify their companies to the public with qualitic 
that win admiration and respect 

Most of the men whose act create these hich 

opinions are not public r 

Mation men in the Crise 
that the hie id publi i 
lation rolivitie The inf 
publi relations men in the 
ense that the adirect com 


pan wtion th im un 
and public ew 


ist public 
ood i result because 


the actions and attitude of 


! pel onnel 
mpan 


even to the most remote empl 


Lhe oil indust: 


potent 


| 


KNOW Or must he Wiade public 


lations is and what it can do for th ) ind ther 
industry. But, those 2 million potential public rela 
' 


tions representats i oO nd ut for top 
manavement 
Even thoug 
pon ibilit lor 
and indust: 
public relation 


And no oll 


» jONnoOTe 


and 
open, Iriend) 


msider thy 





This is the mixer you helped design 


You wanted a big-tank mixer that would 
mix fluids fast—to complete uniformity. 
But that wasn't nearly enough. 

You wanted a mixer you could forget. 
A mixer that would run year in, year out, 
with the barest routine attention. 

You first told us about the need for a 
shaft bearing that wouldn't have to run 
submerged in the tank liquid. 

That's when we put ball bearings in 
LIGHTNIN Mixers 
ings back owt of the tank, away from grit 


and moved the bear- 


and trouble. 

You didn’t want to be bothered align- 
ing the mixer when you put it on the 
tank. So we housed the LIGHTNIN in 
three rigid castings, joined with con- 
centric rabbet fit that can never get out 
of line, no matter what 

You wanted the gears protected from 
uousual shock loads—as might happen 
if the propeller whacked a ladder or 
other obstruction in the tank. We found 
the answer for you—in hollow-quill drive 


that isolates the gears from the shaft, 
protects your investment with a flexible 
coupling between shaft and gearing. 

You wanted to repack the mixer stuff- 
ing box quickly—without having to 
figure out where to put 180,000 barrels 
of product while repacking. We de- 
veloped the LIGHTNIN shutoff device that 
pulls the shaft back like a valve stem, 
sealing the tank so you don’t lose even a 
pint of product. And we put /andles on 
the shutoff because your maintenance 
men like it that way—out in the open, 
easy to get at. 

But then you got to wondering about 
the stuffing box itself. Would a rotary 
mechanical seal do the job better? What 
about replacing the seal, if itever wore out? 

This time, your quest for something a 
little better really paid off. Now you can 
get a LIGHTNIN Mixer that runs for years 
without repacking or adjustment. No stuft- 
ing box. No leakage around the tank. 
And should the LIGHTNIN Seal ever wear 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, send 


for these helpful bulletins: 


[ ] B-102 Top or bottom enter 
ing; turbine, paddle, and 25 HP 
propeller types: | to 500 HP 

[ ] B-103 Top entering; propel 
ler types: ‘4 to 3 HP 


({_] 8-108 Portable: Ye to 3 HP 


[] B-104 Side entering: 1 to 


[_] 8-11 2 Laboratory and small- 
batch production types 

[_] B-110 Condensed catalog 
showing all types 


[_] 8-111 Quick-change rotary 
mechanical seals for pres- 
sure and vacuum mixing 


[_] B-107 Data sheet for fig 


uring mixer requirements 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc. 164-h Wt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


out, you can replace it in minutes. No 
dismantling. No unhitching the mixer 
from the tank. No need for special skill. 
It’s saving oil companies thousands of 
dollars a year in upkeep! 

Thanks to your telling us what you 
like—and don’t like—in a mixer, hun- 
dreds of LIGHTNINs have been in service 
for more than 25 years. More than ever, 
LIGHTNINS meet your 
realistically, in every respect. More rea- 
sons than ever before to put LIGHTNINS 
on your big tanks. 


today’s needs 


For quick, knowing help on fluid mix- 
ing, call your LIGHTNIN representative. 
(He’s in Refinery Catalog.) Or write us. 


“Lohtain Mixers 


MIXCO fluid mixing specialists 


CUT MIXER MAINTENANCE 60% with this new 
LIGHTNIN cartridge-type rotary seal—optionai with 
LIGHTNIN Mixers. It runs for years without adjust 
ment—and slides off the shaft for fast, easy re 
placement if ever necessary. 
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polic ies and arri\ ing at its decisions 

}. It contributes importantly to the strength and 
well-being of the nation 

+. It is a good employer 
9. It is alive to and readily assumes its responsibili- 
ties as a citizen 

6. It makes petroleum products better, more abun- 
dant, cheaper and more versatile through efficiency 
ind research 

7. Its business policies are sound, its earnings fair 

8. It is a part of a highly competitive industry 

[hese goals can be reached only in proportion to 
the amount of support given them by top manag 
ment. Once they are reached, then and only then will 
the company be able to tell a favorable story to the 
public 

There is one significant way to keep history from 
repeating itself: Keep in mind at all times that good 
public relations is created and in too many instances 
destroyed—by the attitude and the lack of construc 


tive planning on the part ol top management 


MONEY IS fast becoming 
The Tax Yoke a precious, fleeting thing that 


Can Be Broken |’ 


mers on its Way 


gently through our fin 
to Washington 
and 48 other government cities 

If you don’t believe it, look 
With the new hike in 


owner will pay an ann ial state and federal gasoline 


at this one exampl 


gasoline tax the AaveTagt Cal 


tax of nearly $70! More of these startling statistics 
reveal that the 48 states have collected more than $26 


billion in gasoline taxes in the last 25 years——that state 


and federal gasoline taxes have nearly tripled in the 
past ten years, from $1 +7 billion to $4.03 billion 


Every individual in the oil industry—and elsewhere 


is working one day out of four to support the gov 
ernment. In 1929, one day’s work out of ten went for 


government Support 


In Spit of all the great technological advances, the 


average person has to work two time as many hour 
today to pay his taxes as he did 27 years avo. If thi 
rate of increase is allowed to continue, by 1983 eacl 
of us will have to work 1000 hours every year just to 


pay our Laxes 


Obviously long before this occu! Our CCOMOTHY will 
collapse. ‘The individual citizen could not possibly worl 
enough hours to upport both the government and hi 


family 


There is one saving grace omething can be done 


about the federal tax system. In fact, it pos ible to 


reduce taxes 25 percent for everyone without weak 


ening or eliminating one single necessary government 


service or utility 

Solution The Hoover Commission proposals for 
eliminating waste and inefficiency can cut the cost of 
vovernment $7.5 billion annually, Since income tax 
alone takes some $30 billion from our earnings an 


nually, this one saving could result in a 25 percent tax 


6 | 
decrease 
It is not only worth thinking about—it is worth 


doing something about 


PETROLI 


THE PRIMARY purpose olf 


a technical society is ex¢ hange 


The ASME! o 


knowledge in a particular field 


Hooray for 


information to advance 
This means the society should strive for the widest 
possible dissemination of information 

A number of the engineering societies do all they 
can to he Ip others keep abreast of the newest deve lop 
ments, Included along the most progressive technical 
societies in this important respect is the ASMI Dh 
American Society of Mechanical Engineer Here is 


then poli y 


society 18 to wive 
Hence, the 


by others of its technical papers 


The policy of the papers read 


before it the widest publicity.’ society wel 
comes publication 
once they are presented at a mectng ol the Society or 
have been published in Mechanical Engineering, Vrans- 
actions, or Journal of Applied Mechanu 


mission for 


Spec ial per 
such use, either in whole or in part, 1s not 
required provided full credit is given to the Society's 
periodicals and the author lo this end authors may 
to others with 


provide advance copies papel 


the understanding that publication will be: in a 


Socrety 


cordance with this policy Bit purpose in 


copyrighting these periodicals is not to prohibit publi 


cation Of its papel by other but to control, when 
necessary, abuses of the privilege , 
Other societies with equally progr 
API American Petrol 
AGA An 
ISA Ins 
NGAA 
NPA 
SAI 
WPRA 
NLGI 
\SIM 
AIEI Ar in [is i 
ASC] Americal ‘ t 
We say 


sighted and unselfi h attitude of these 


Bully and i big ; irdenia lo 


proere 


| 
cities.” The Perroteum REFINI | continu 
operate with them in publicizing their effort 


the general knowledge standard 


THE WEEKS aheae 


PASOLIIN Con ulnpt oth te ich 


Needs Cutting . a ee ee 
ielp reaqauce toch ol this 


prod ict Despite the high rates of 


Gasoline Output 


rasoline use, supphies 
hould 
h ive bee n at thi pol it ol the he i COMSUTINY SCcason 


Althou rh the 


record rates this summer it has not justified the peak 


have not been draw qaown a much a the 


nation has been using motor fuel at 
levels at which refineries have been producing the fuel 
With about one-half of the 


the industry finds itself with 20 


rasoline season remaiming 
million barre ls more 
in its tanks than it had on hand a year ago, and even 
then supplies were conside red to be fairly high 


Unkle something is done oon vinter will find too 


much gasoline on hand, and not enough room left to 


accommodate the motor fuel that will have he 


made along with the heating oO that will he needed 





we help you pinpoint your 
octane-improvement costs? 


A dividend of $1,000 a day can be realized in 
a refinery producing 20,000 BPD of gasoline 
if the cost of that last octane number can be 
reduced 5¢ per research octane number barrel. 

This is the type of cost reduction that Ethy] 
refinery technologists have been able to pinpoint 
for many refiners through economic analyses of 
process operations. 

This assistance from Ethyl has taken various 
forms—from brief consultations to full-scale 
economic analyses.When called upon for astudy, 
we work in close cooperation with your person- 


nel. After the project is completed, we prepare 


a detailed report which summarizes and evalu- 
ates the data. 

On the right-hand page you will find some 
examples of the type of studies we can do for 
you. You can enlist the services of our refinery 
technologists just by calling your local Ethy! 
representative. As always, these Ethy! services 


are available for the asking. 


ETHYL CORPORATION 


New Y 1. 


Research Laboratories 























CATALYTIC POLYMER 
BLENDING BEHAVIOR 
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Here is a typical result of a simple 
blending study carried out at Detroit 
using laboratory facilities. Purpose 
of this study was to establish for the 
customer’s use the blending behavior 
of catalytic polymer as a function 
of concentration in several refinery 


components. 





COMPONENT BLENDING 
(ENGINEERING APPRAISAL) 





lL. INFORMATION REQUIRED OF CUSTOMER 
A. Blending Basis 

_RON = 
ComponentB/D RVP Clear 3M1 Gal 
St. Run 1000 8.6 73.0 90.8 
Th. Crack 840 74 758 87.4 
Cat. Ref. 2320 6.1 84.7 95.5 


Poly 100 10.0 96.5 101.1 
B. Products and Specifications 
1. Volume Ratio—30 Prem 70% 
Reg 


2. Volatility—Summer 9.0 RVP Max 
3. Octane Targets 











These two tables are part of an en- 
gineering appraisal analyzing a re- 
finer’s octane situation. The infor- 
mation obtained enabled us to ad- 
vise him on general solutions to his 
equipment and octane problems. 
Item 1 shows the type of informa- 
tion required of a refiner to make an 
engineering appraisal, i.e., his refin- 
ery operating basis and his product 





. DATA DEVELOPED 
A. Laboratory Qualities of 
Component 

inspection Data on All Blend 
Fractionation of Specific Compo 
nents 

CALCULATIONS DEVELOPED 
Optimum TEl 

B. Optimum Premium Production 
Maximum RON for Given TEL 
END RESULT 

Preparation of Report 
Presentation of Report 


lividual 


>e 


a>e 
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objectives. Item 2 summarizes data 


we developed on the components 


submitted to us. Item 3 gives the 








Economic Studies Ethyl Can 


calculations developed. In the course 
of an analysis of this type we may 
develop optimum TEL concentra 
tion for the given conditions, opti 
mum ratio of premium-to-regular 
production and maximum RON at 
tainable for a given TEL use. 


ECONOMIC ANALYSIS 
OF REFORMING 





'. GENERAL INFORMATION 
A. REFINERY 


1. Crude and Gasoline Components 
Quantity 
2. Prem Reg Ga line Rati 


Specification 
3. Cost Data—Prevalent Area Price 
B. LABORATORY 


1. Gasoline Component Qualities 
2. Full Boil. St. Run Gasoline 
Yield End-Point, Octane, RVP 


Relationship 
C. REFORMING 
1. Products—Yield Octane Relation 
hip 


2. Operating ( t Analysis 














All of us realize the economic impor 


tance of TEL and the incentive for 
using TEL to maximum economi 
advantage. Outlined here is the in 
formation required to perform an 
over-all analysis for one of our cus 
tomers. If the analysis happened to 
be for a refiner considering cata 
lytic reforming, we could use typical 
catalytic reforming results and oper 
ating costs. Then we would construct 
a cost or operating pattern on which 
he could impose specific proposals as 
they are received from the process 


companies 


ECONOMIC ANALYSIS 
OF REFORMING 
(Constant Pool TEL Content) 





T OVER BASE CASE OPERATION: $/[ 











We conducted thi 


nomic analysis to show a refiner how 


particular eco 


catalytic reforming would fit into hi 
other operations. This figure show 
cost in dollar per day v the per 


cent of available straight-run naph 





Do For You 





tha charged to the reformer. We 
show results at two TEL concentra 
tions. Our studies indicated that this 
refiner will face a certain volatility 
problem. By this analysis, he learns 
he will have to charge between 70 
and 80 per cent of his available naph 
tha to reforming and not get outside 
this range if he is to meet volatility 
imitations. 


ECONOMIC ANALYSIS 
OF REFORMING 
(Variable Pool TEL Content) 
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For this customer analysis, net cost 
was plotted against reformer charge 
for various severities. Note that the 
minimum cost is obtained at the 
highest reformer yield; that is, at 
Studies of this 
type illustrate the need for the refiner 


the lowest severity 


to study continually relative eco 


nomics of TEL and reforming 


ALTERNATE USE ECONOMICS 
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It is impractical for some companies 
to maintain a sufficient staff to per 
mit making the many economic anal 
yses required for most efficient gaso 


Recently 


pany in the South,we calculated val 


line operation fora com 
ues for certain gasoline component 
‘Table shows the value of casinghead 


gasoline.) Our refinery technology 
taff is in a position to make similar 


evaluations for you 


As Management Sees It... 





Why Human Relations? 


Industry has proved that a successful human 


relations program will: 


® Increase production 


® Boost profits 


® Cut operational costs 


Harry L. Kidd 
A&M Coll 


ae Tat era 


1@ 
j 


ANYONE 


managerial or 


EXPERIENCED | in 


upervisory activity 


knows that even one discontended em 


ploye in an operations section——-one 


Hanh nursing a grievance can even 


tually infect an entire section with the 


germ of discontent, Result lower el 


hiorency poor morale cuts in over 


all production and hence into total 


profit If a human relations program 


1 uch that many workers are seri 


ously dissatisfied on the job, it is obvi 


ous that the total cash costs of poor 


human relations can quickly bring the 


operation below the break-even point 


The problem of top management 
within the oil industry, then, as within 


all other American industry, is to set 


up and administer its “human rela- 


tions’ programs on a “two-way” basis 


It is not the business of enlightened 


modern management to exploit the 


industrial worker——-for exploitation is 


neither democratic in spirit nor ac- 


tually profitable in today’s complex 
industrial society 


On the other hand, it is not the 


business of good management to set 


up any human relations programs 


which are in essence doles to 


force No 


healthy and mutual respect is possible 


either 


or bribes of the working 


OR 


between a giver of continuous charity 


and the recipient of such offerings 


And certainly in the oil industry, the 
working force at all levels is too stur- 
dily self-respecting and too firmly 
grounded in the cultural traditions of 
American free-born independence and 
personal integrity to be easily cor- 
rupted by extravagant coddling in the 
guise of human relations programs 

It is, however, the busine 
within the oil industry to 
proi ide for each pha é of operation a 
program which 1s 
and which takes 
consideration the 


of both 


5s of man- 
avement 
human relations 
democratic in nature, 
needs 


into human 


and want management and 


the workine force. 


To management, such a program 
offers extra premiums in job efficiency, 
in employe respect, in loyalty to com- 


high-level 


and of course in over- 


pany and industry, in 


worke I morale, 


all productivity, lessened labor turn- 
over, and lessened production costs. 


lo the 
offers the 


employe, such a program 


satisfaction of security In 


work, high morale, trust in and loyalty 


to managerial representatives, in- 
creased productivity, and self-respect 
and status through improved job and 
‘These are the 


Why human 


community standing 
answers to the question 


relations? 


What the Employe Expects If 
like 


employes were machines, the 


troubles of would be 
over A 


be “put into them” 


management 
“standard work load” could 
they could be 
“hooked up” to some power source; a 
“control button” could be punched 

and off they'd go, performing thei 
jobs on a measureable and mecha- 
basis! 


nistic Sut employes aren’t like 


machines—they are most remarkably 


like people. In fact, they are much 
like their own supervisors and execu- 
tives in their basic needs and wants 

and in what they expect from their 


jobs. 


It is interesting to note that “‘maxi- 


mum pay’—which is too often con- 


sidered by some management repre- 


sentatives to be the touchstone of 
high-level productivity—does not even 
appear on the list 
ten most important factors chosen by 


(see box) of the 


employes as basic to job satisfaction! 
| } 


On the 


reasonably 


other hand, a secure wage 


based on a cost of -living- 


value-of-skill-and-training basis, when 


accompanied by an understood and 


accepted promotional and recognition 


program and such desirable “fringe 


benefits” as paid vacations, sick leaves 


hospitalization insurance, company 


loan funds, et now standard prac- 


tice throughout most of the oil in- 
is felt by employes to he ol 


“high 


dustry 


far more attractiveness than 


pay” alone 
Another 


terest to oil 


item of considerable in 


industry management is 
the wish on the part of employes fo! 
an effective program of communica 
tion 


they 


within the company for which 
work. All too although 
well-meant in its inception, a 


olten, 
Corn 
munications program re sults in either 
a “one-way” channel, transmitting 
“chit-chat” 


setup, of little value eithe r to Manage- 


only downward, or into a 


ment or to ¢ mploye Ss 


lo establish effective and valuable 


communications programs, top man- 
agement must clarify its position re 
garding the two major aspects of all 


industrial communication 


® What the employe has a right to 
know, as it affects him and his job. 


® What 


to withhold from the employe in line 


management has the right 
with the delineation of responsibility 
for the over-all success of the opera- 
tion to management These are deli- 
cate matters, but their successful han- 
human relations 


dling brings the 


program much closer to complete suc- 





cess. Certainly in the oil industry, 
communications, like the larger pro- 
gram of human relations, must be a 
with sidewalks on 


“two-way street,” 


both sides! 


sasically, employes have a right to 
full knowledge of such matters as: 


e Salary and wage s hedules 


© Employe benefits and restrictions. 


@ Job requirements and tenure reg- 
ulations. 


. Transfer policies. 
© Evaluation and rating plans. 


@ Company status within the in- 
dustry. 


® Company plans for future activi- 
ties except where release of informa- 


tion might interfere with manage- 
ment’s procedures in carrying out such 


plans 


A full understanding of such mat- 
ters tends to relieve the employe of 
worry, fear, and finally anger which 
is the inevitable result of an employe’s 
rightly or wrongly, that he is 
kept ignorant of 
matters of vital importance to his 


personal well-being. 


feeling, 


being deliberately 


also for 
example, to reserve to itself informa- 
tion affect 
employes, or which, if released gen- 


Management has rights 


which does not directly 
erally, might interfere with expansion 
Most 
modern management representatives, 
feel that 


little 


or competitive programming 


there is actually 
the 
plans, or operations of American busi- 


however, 


relatively about policies, 


ness or industry which needs to be 
kept from employes. In fact, the slo- 
gan “the company’s business is the 
business of the company!” is becoming 
the philosophy of many executives, in 
and out of the oil industry. 

Employes profit by such “two-way 
communications activities as closed- 
circuit radio or TV broadcast forums 
in which top executives, supervisors, 
foremen and line workers sit down to- 
gether and dis uss operational tec h- 
niques, employe evaluation, safety, 
and so on; or by programs which util- 
ize training and personnel film, fol- 
local 
produc tion or personne] problems 


Such 


serve to develop in the employe a 


lowed by group discussion of 


communications programs 
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REFINER 


sense of “having a stake” in the opera- 
one larger than a 
And 


profits in that it becomes easier for 


tion—and 


meal-ticket. 


mere 
management, too, 
top executives to keep in touch with 
the 
fight 
“industrial dictators.” 


thinking of subordinates. and to 


any tendency toward becoming 


Employe Evaluation 
Perhaps the most difficult phase of 


a good human relations program to 


administer effectively is that of em 
ploye evaluation, recognition, and pro- 


How 


the worker? 


valuable a man Or 
What 


) 


motion 


woman 15S sort of 


job is the worker doing? How much 


does he contribute to production 


and to the morale of the group with 
which he works? 
The se questions and many othe rs 


must be answered by someone—tore 


man, supervisor, executive or top 


management—if a sound program of 





Employes are most 
satisfied and most 
highly productive when 
their jobs offer: 


1. Security from economic 
stress. 

2.A fairly-based promo- 
tion and recognition 
program. 

A channel for the free 
expression of griev- 
ances and constructive 
ideas. 

A clear-cut delineation 
of duties and responsi- 
bilities. 

A reasonable number of 
fringe benefits. 

A sense of status- 
through-job within the 
company and commu- 
nity. 

An effective communica- 
tions program. 
Evidence of company 
concern for employe 
safety and welfare. 

A comfortable working 
environment where con- 
ditions permit. 

10. An atmosphere of mu- 
tual respect between su- 
pervisor and employes. 

These factor 


f 


alter care il ar 


Deve de le rmined 
h carried i 
for some years by thy Super or 


7 rainin Di islo yf the Te Xd 


knoineerine Extension Service 











employe evaluation and promotion is 
to be carried on 
Where * 


an operation, as is the case in many 


company unions dominate 


phases of the oil industry, or where 


the operation is dominated by the 


larger AFL-CIO affiliates, the prob 
lems associated with employe « valua 
tion programs must be shared between 


management and union representa 


tives. It is to management benefit 


to kee p a caret il eve and a constant 


check upon this vital aspect of its 


over-all human relations program 


Unless a worker feels that his job 


offers him a reasonable chance to 


receive increasing rewards for merito 


rious work rewards in cash, in com- 


pany recognition, in increased respon 


sibilities and titular promotions-—his 


morale drops his efliciency 1 replaced 
time and 
ipated, As thi 


ulfes 


by indifference. his energy 


are easily dis happens 


ome rational 


ind | 


production 
cost rise 
In all 


evaluation 1s 


too many CAS employe 
matter of 


And aS 


also human and subject 


primarily a 
“what the bo think 
“bosses” are 
to human the bos 


thinks 3 


emotion vhat 


frequentl lar from an ae 


curate appraisal of the merits and 


contributions of an employe Playing 


favorite iwnoring seniority and past 


production perlormance yielding to 
impul e or outsicl pressures In evalu 
ating and recommending employes 

these and a dozen other IPErVISOrS 


care fully 


ful program of employe 


weakne es must bn weeded 


out of a succes 


evaluation, recognition and promotion 


Whenever an ¢ mploye *s worth is not 


correctly f tunated he lose rf 


first for hi 


pect 


immediate ervisor, then 


for top management finally for 
atished 


His 


been 


hecome adi 


the compan He 


and disgruntled——and with reason 


work, which may heretofore have 


a highly 


a routinized 


productive activity hecomes 


with cor 


and loss ol 


et of motions 
inefhiciencs 
And finall 
observed by fellow 
a condition of distrust 


faith in 


respondin 
production vhen his 
workers 


and los ol 


Mnanavement 


Situation 1 


ipervision and 


is created throughout a ection or di- 


Incenti ‘ to periormn work 


Vision 


1 } | 
well is destroyed, and with it. indi 


rectl at icast hi hy-le e] prod mtion 


ind correspondu ompan protit 


that those 


he imdustr 


pro ralti age ricst 
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WHAT INTERESTS you most 
about your work? Isn’t it getting good 
data and applying them to solve prob- 
lems? But not on small problems only. 
Decision-making on big expenditures 
should be done in an equally logical 
and straightforward manner. Data are 
lacking here so we've prepared a spe 
cial report for you on costs that count 
heavily. 

In presenting proposals to manage 
ment, the engineer is faced with his 
most difficult problem. Here he may 
get out of his normal element because 
economic data are usually not readily 
available. Even so, the ability to eval- 
uate the data very rapidly is necessary 
for the engineer's future. 

What you'll find in this report are 
quick ways to make estimates and 
equally fast ways to handle invest 
ments, For the costs that count most 
heavily, you'll find estimates for refin 
eries, rough estimates for petrochemi 
cal plants, and investment return by 
nomography, 

Ihe fourth article in this Special 
Report will help in your most frequent 
problem-— Quick Estimates on Equip- 
ment. Additional articles also pinpoint 
estimates on special equipment heat 
exchangers and heater tube hese 
methods will save time on costs that 


count, 


Ay) 
A eS ee 
ih es 


Want Refinery 


Cost returns make powerful 


estimating tools. Here’s a summary of ten 


years of experience in refinery construction. 


William E. Tucker 


WITH INVESTMENTS in refineries growing at a 
record rate and becoming a major portion ol the petro 
leum industry s investment budvet accurate estimates of 
refinery costs are essential. Obviously. detailed estimates 
made immediately prior to final commitments must be 
accurate However good estimating in_ the planning 
taves 1S equally mnportant il proper economi evalua 
tion of possible alternatives is to be achieved 

Estimates prepared in ly ges of plannin; 
often must be made on relati y sh notice and on t 
basis of scant knowledge of the conditions under which 
the ultimate project will be carried out. ‘These condi 
tions make it necessary to organize cost information de 
veloped through actual experience into a form suitable 
for forward estimating 

During the past 11 years, the Caltex Group ol con 
panies has invested about $200 million the equi ilent 
of some $255 million in present-day dollars) in major 


refinery construction. ‘This investment has been spread 
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Caltex System 
lined n l ible 
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Costs Quickly ? 


among 13 refineries in 10 different countries in the East Material labor and ot 


ern Hemisphere The data from thess projects properly rately for each of these |e 


organized and applied provide a powertul estimatin plant rroup 


to establish quickly the investment requirements for 2. Indirect costs are all o 


— il 


tool 


plant roup 
forward planning st idies established for the collection of irect cost In- 


direct materials and equipment a ho lot remaining 


Estimating Systems [hic systems used for the on ithin the physical boundari f the nt. Indirect ex- 
ganization of cost experience and the application of thi penses al ul I | | ) ‘ tH SeTVICe’ 


experience to cost approximations in the early planning 





ive before ce 1vT) att A\ ulabl Can he cit cribed a 


follow 
Meet the Author 
Most cost estimates are made by ipplying available 


data on materials cost to the component part of the WILLIAM E PUCKER | 
proposed iob and converting material COSTS to total cost lor California Pexa Oil Cr 
b irious methods based upon act umulated knowledge , . of Dartn 
The only difference between a quick estimate and a d lege and with a M.S 
tailed one is the size of the component parts on whi chemical-engineering 

the calculations are based. The requirement th i Ma : ' I 


noiwvy 


(compat 


work he completed quickl a vell as the extent of 
information usually available ! it nece iry to cho 
! 

hare component part é 0 qulch estimate 
Obviously the accuracy 

( cl! propel orvanizatiolr 


ment n application can 


problem is not too far 
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TECHNICAL SERVICE COSTS % OF MATERIALS 
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FAS VALUE OF DIRECT MATERIALS- MILLIONS OF $ 


FIGURE 1—Technical services as percent of material costs for complete refinery projects 


and Construction Expenses and again sub-divided as 
shown in ‘Table | 
The total cost of a job becomes the sum of the fol 


lowing 


® Indirect Costs 
echnical Services 
Construction Expenses 
® Direct Costs 
Landed Materials 
F.A.S. value of Direct Materials 
Freight, Insurance and Handling 
Duty 
Direct Labor 


Other direct expenses 


Under any fixed set of conditions and for jobs not 
varying too widely in type the materials value can be 
taken as a measure of the over-all size of the work lo 
assist in quick estimating then, it is useful to express the 
other costs as a percentage of the direct f.a.s. material 
value. In ‘Table 2 are shown the erection costs for six 
Eastern Hemisphere refineries expressed as a percentage 
of the material value. It can be seen that the total erected 
cost of the plants listed on this table varies from 208 
percent to 280 percent of materials. Labor cost falls in a 
range from 13 to 52 percent of materials, ‘Technical Serv- 
ices from 23 percent to 49 percent and Construction Ex- 
penses from 34 percent to 90 percent The very great 
spread in these figures illustrates the necessity for knowl- 
edge of the conditions which will prevail on the job and 
the importance of a judicial selection of the factors ap- 
plied to the value of materials in a quick estimate. Where 
time and data are available, it 1s, of course, always safer 


to calculate individual items of cost, but where they are 


102 


not, reasonable results can be obtained by applying per- 


centage factors from jobs thought to be performed under 


conditions reasonably similar to those contemplated. 


Presentation as shown in Table 2 does not take into 


TABLE 1 
Standard item List for Collection of Costs 


INDIRECT COSTS 
1A—Technical Services 
1. Company Engineering and Adr 
2. Contract Engineering 
$s. Purchasing 
Accounting 
5. Tratti 
onstruction Expenses 
1. Field Administration 
ce Expens 


if 


and Operati 

Equipment 
Hand Tool 

Temporary B 
(onstruction 5S 
torehousing ¢ 
Construction 
Construction and Ope 
Recreational Facilitic 
lemporary Line 
site Preparatio 
Insurance an 

materia or 

First Aid 
14. Security 
15. Local Trar 


DIRECT COSTS 
2-19 Proce P 


20 Tankage 
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FIGURE 2—Direct f.a.s. material costs for atmospheric 
adjusted to July 1, 1955, price level versus feed 
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FIGURE 3—Direct ft.as. material costs for two-stage crude units 
adjusted to July 1, 1955, price level versus feed rate 


TABLE 2 
Erection Costs in Percent of Materials Value—Fforeign Refineries 


Direct 
Materials- 
F.A.S. Value 


Frt., Ins 
REFINERY & Hadl'g. 


Duty 


A 100 0 10 
4 ‘ 100 4 
100 0 
in) 4Q 
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(x) ei) 
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account the effect of the over-all size of the job. In gen 
eral, experience shows that Technical Service costs and 
perhaps certain items included in the Construction Ex- 
pense category, decrease in relation to materials value as 
the job becomes larger. Over a number of jobs, Technical 
Service costs plotted against the total value of materials 
show a reasonably good straight-line correlation on loga- 
rithmic graph paper. This is illustrated in Figure 1. 

The 6/10ths Rule 
materials costs will usually reveal some reasonable means 
for that the 
®oths rule works quite well on most processing plants 


4 


Inspection of available data on 


correlation, Caltex experience has shown 


of similar design. Figures 2 through 7 are plots of f.a.s 
material value vs. Capacity in bpsd for various process 
plants. In each of these cases, the plants are designed to 
run similar crudes and to produce similar products and 
were built in accordance with the same over-all stand 
ards. In 4 of the 6 cases, the line of 6 oths slope on loga- 
rithmic graph paper provides good correlation of the 
points The other two are correlated by lines of slope $ 


0.4 and 0.73 respectively 
The 


plots to cal ulate the materials cost for a 


method of estimating normally involves using such 
identical 


Phe 


nece 


unit 
in every way except capacity to one previously built 


total figure so attained can then be ddjusted as 


sary for the known specific differences between the units 
on which the cost correlation is based and the problem 


at hand 


Utility and Offsite Costs 


and offsite fac ilities can be approac hed in a similar man 


Calculation of utilities cost 


ner. Utilities requirements can be estimated by reference to 


ious units with the neces 


ol 


tabulated requirements on prey 


sary adjustments made for changes in the source 


portant mechanical energy requirements, differences 
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Tankage Costs 
found the most 


useful method is to convert re re 
quirements to the tonnage of steel and to estimate mate 
rials requirements based upon unit COSts per ton either 
for if available 
of In general, we 


factor of 15-20 percent applied to the cost of 


individual tanks time is or on the basis 


over-all averages have found that a 
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materials cost of al! appurtenance normal 
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not including long or special shipping lines, « we have 
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rials cost in the tankage plant group, Costs of other off 
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4 6 4 10 20 


FEED RATE BPSD IN THOUSANDS 


FIGURE 4—Direct f.a.s, material costs for vacuum distillation units 
adjusted to July 1, 1955, price level versus feed rates 


F.a.s. material costs versus combined feed rate for propane 
decarbonizing and deasphalting plants (July 1955) 


FIGURE 6 


ure pecifically exclude provision for proce royalti 


the expense ol Ope rator training and tandb during 
construction, and the cost of marine fac ihitie and harbor 


In the 


and non-¢ alt 


development which may be required refineries 


studied, including both Caltex refineries, 


marine developments where any expenditure at all was 


required have ranged in the order of $750,000 to more 


than $20 million, which illustrates that such items must 


alway be riven con ick ration Cparate ly from the ha KK 


cost of the manufacturing plant 


Estimate Summary Sheet for the purpose of sum 


marizing the estimate for review and to facilitate future 


relerence we have found an timate ummary sheet te 


be most useful. Only those figures calculated in the de 


velopment of the estimate are entered, Quicl comparison 


to previou lnilar estimate facilitated by using these 


Surbmary heet 
Reference to actual costs incurred on previou work 


is facilitated by keepin uch costs on all completed worl 


| 


in reference bool and summarized on the forms illus 


trated in Figures & and 9 


Lhose taced with the pre blem of 


Capacity and Cost 


making large numbers of estimates of complete refinery 


projects on relatively short notice may dream of devel 


Oping a correlation from which can be ple ked the invest 
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FIGURE 5 


COMBINED FEED RATE BPSD IN THOUSANDS 


Direct f.a.s. material costs for catalytic crackers adjusted 
to July 1, 1955, orice level versus combined feed rate 
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FIGURE 7—F.a.s. material cost versus polymer gasoline production 
rate for polymerization plants with their own feed preparation and 
recovery sections (July 1955) 


ment cost for a refinery of any size and shape. Unfor 


tunately, there is no simple way to correlate the cost of 


a refinery against it capacity, since the variation in what 


{ 


constitutes a refinery olf any eiven siz almost infinite 


We have made enough estimates to be pre tty well con 
vinced that, if all factor except Capacity could be held 
the same, a line of ® ths lope on logarithmic g1 iph pa 


would give a fair correlation of cost capacity. Eval 


KO ; howe 


tion of the constant in the equation ( 
is an entirely different matter 


A recent review of investment data. was 


complete prime fuel producing Eastern Hemi 


TABLE 3 
Distribution of Refinery Investment 
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What Petrochemical Plants Cost 


This method shows how to estimate the installation cost of a new process 
plant rapidly and with a minimum of data. 


Robert D. Hill 


( ( 


¢ 
stanolir } Ji} % IAS eompany 


Tulsa 


THE PROCESS INDUSTRY has long needed a fast, 
accurate, and easily applied method to estimate the capl- 
tal required for new processes. If an estimate was needed 
in a few hours, the accuracy has been no better than 
about = 100 percent No reliable shortcut method has 
existed 

Presented here is a quick and accurate method to esti 
mate the capital investment. This method does not re 
quire design calculations or detailed cost data. It does 
not even require a trained evaluator, though an experi 
enced evaluator will probably prepare a better estimate 
‘The only information required is a flow diagram of the 
process, The better the flow diagram, the better the esti- 
mate. An average flow diagram is a sufficient basis for 
an estimate that will be well within the accuracy limits 
required for most studies 

Also described in this article is how to use the capital 
esumate together with yield data to quickly prepare a 
complete estimate of the economics. Raw material costs 
are usually calculated rapidly from known or assumed 
yield data. Perhaps decisions are being based on this in 
formation alone simply because time is not available for 
a more careful study. After becoming familiar with this 
method, most complete estimates can be prepared in less 
than one working day 

This Irie thod 1S derived for low pressure fluid processes 
For these processes the greatest accuracy is claimed. The 
”) 


accuracy compared with detailed evaluations of low 


pressure petrochemical processes shows twenty with + 25 


percent, ‘The other two are within HK) percent 

This method can be used in conjunction with detailed 
evaluations. If a process requires unusual equipment, suc h 
as a spec ially desivned reac tor, the cost of the reactor 
can be calculated rivorously and the cost of the rest 
of the plant estimated. Also, the cost of units to be added 
to existing plants can be estimated by this method 
considerable eflort 


In cases where the process deserves 


to determine the economics as accurately as possible, this 
method of estimating does not replace the rigorous eval 
uation 


soth methods have theu place. Since the estimate 


can be prepared easily and rapidly it can be used at 
random, New ideas can be explored cheaply, From many 
pre liminary estimates may come one process that requires 
further study. ‘Then a rigorous evaluation is desired 
\ common tool now being used to estimate capital 


investments is ‘Turnover Ratio. ‘Turnover Ratio is the 
ratio of sales value per unit of product to plant investment 
A ratio of unity is commonly 


Kiddoo 


turnover ratio for some 80 chemical processes, 


per annual unit of capacity 
used to estimate capital in a preliminary estimate 
lists the 
and the ratios range for 0.21 to 8.50.° Lynn makes a use- 
ful contribution to this type of estimating by grouping 
chemical processes by industries and reporting a turnover 


ratio for each industry 
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Schweyer lists several shortcomings of estimating in 
vestments by turnover ratio.* Some of these shortcomings 
are shown below. Accuracy of 100 percent is about the 
best that can be expec ted because of these shortcomings 

1. There is no allowance for plant size, and Chilton 
shows the average plant investment varies according to 
the 0.6 factor of the plant size.* 

2. ‘Turnover Ratio cannot be used when a new process 
facility is added to an existing plant 

3. The nature of the process is not considered. That 
is, a low cost primary raw material involving a completely 
integrated process requires much higher investment than 
when a higher priced intermediate is purchased and con- 
verted to the same end product 

4. In many plants, part of the investment is used for 
processing by-products, Turnover Ratio has no means 
to allow credit for this investment 

5. Many companies are reluctant to divulge exact in 
vestment figures. ‘Turnover Ratio therefore depends to a 
certain degree on data of unknown reliability 

‘I hese five shortcomings are overcome by using this 
While taking a few hours 


longer, the accuracy is much greater than an estimate 


method of estimating capital 


derived from turnover ratios 
Capital Costs 


mate the cost of the installed process equipment for a 


Phe following steps show how to esti 


plant sized to produce 10 million pounds of total product 
per year. The installed equipment cost for other flow 
The total fixed 
capital for the chemical plant 1S then calculated by ap- 


rates is calculated using 0.6 exponent 


plying factors to the installed equipment cost 

te Prepare a flow sheet ol the process Include only 
the major pieces of equipment. It is not necessary to cal 
culate the size of the equipment The accuracy of the 
estimate is dependent on the sketch; so prepare it Care 
fully enough that no major piece of equipment is over 
looked 

2. Determine the materials of construction for the 
prim ipal pu ces ol equipment 

3. Using the following system, find the total numbe1 
of units in the process and multiply the total by $30,000 
Ihe total is the installed process equipment cost Count 
as one unit each carbon steel column, reac tor, ¢ vaporator 
blower, and precipitator. Count as two units each stainless 
steel column, furnace. centrifuge, compressor and retrig 
eration unit, Add one unit for each liquid feed material 
and liquid product if they require storage Add two units 
for each solid or gaseous product 

Some flow sheets may contain pieces ol equipment not 
included here The equipme nt shown above 1s sufficient 


for most studies. If necessary, items may be added by 


simply calculating the number of units the items should 


have. The basic unit is $30,000, installed, for a 10 million 


pound-a-yeat plant 


1’) PRO 








As stated before, this method is most accurate for con- 


ventional low pressure processes. Pressures less than 100 Meet the Author 


pounds per square inch are considered low pressure, The ROBERT D. HILL is a chemical engineer with 
cost for high-pressure carbon steel columns can be esti- Stanolind Oil and Gas Company at Tulsa. With 


. ) sure the company for the past year 
mated by multiplying the unit cost by“ lumn pressure (psi —— , | I 


100 - A Hill is engaged in market-research 
The total plant cost is cak ulated by applying the fac- and produc t-deve loprne nt work 
tors shown below to the total installed equipment cost tefore joining Stanolind, he was 


These factors are based on work done by Chilton with Celanese Corporation of 


America He was assivned to eco 


Percent of Installed nomic-evaluation activities with 


— - _Equipment Cost Celanese for three years. Hill was 


Process Piping 10 to 40 
om NE . ‘ 


I graduated from the University of 
Average Mixer 


— on one “) Oklahoma in 1951 with a BS 
Higl Fluids pro. r plant 40 


Instrumentation to 15 degret in chemical enginecring 
Low ittle or rt autor ) 

Average Some automat tr 0 He completed his M.S degree there the tollowing 
Higt Centralized mp ntr ) 
Manufacturing Buildings to 80 
Minimur I allation in existir 0 











Low wor icti ) 
Average: Mixed outdor tind tract ‘0 
High BGOas truct 80) product For processe requiring unu ual utilities 
Auxiliaries to 7 
Minimu Existing f ti dequate 0 such as electrolytic magnesium, the costs should 
Minor addit isting ' 
Malor additions t ing f tie be calculated. Charts have been publi hed show 
Higt ( slete facilit 75, 
Outside Lines 7 to 20 ing approximate power, steam and proce water 
weed ge emt eis es cla ~ requirements for over LOO processe The total 
— — _ a utilities and services can be estimated more ac 
curately if these charts ; used as a basis 
The total of the installed equipment cost and the items Maintenance Ihe costs for maintenance are esti 
listed above is the total physical cost. The total plant cost mated as a percentage of the total plant cost 
is calculated by applying factors shown below to the total Good average figures are 9 percent for carbon 
physic al cost steel units where corrosion is not expected to be 
a problem and 10 percent for stainles steel unit 


, 
where evere corrosion may be encountered. Per 
Percent of Total 
ITEM Physical Cost centages between these figures can be estimated for 


Engineering and Construction 30 to 40 plant that are part tainless and part carbon 


w Straight forward engi ri 10 
High Complex engineering 40 
Contingencies 10 to 40 
ow rm pro 0 
Average ct to change 20 Factory General: ‘These are the miscellaneous ¢ 

High peculs proce 40 : 

Size Factor 0 to 25 penses of a plant and will average about 33 per 
Low Large commercial unit 0 
A verage Small commercial unit 0 cent of the above operating expenses These 
High Experimental unit 


steel. Maintenance labor is included in these per 


centages 


CX pe nsces ine luce uc h items as te le phone and t le 

graph charges, state and local taxe insurance 
The total plant cost is adjusted to the current values postage demurrage, cafeteria expenses, travel costs 

The unit cost of $30,000 used in this article is based on and miscellaneous labor (e.g plant guards 

a Marshall and Stevens index value of 185." Depreciation: The depreciation is estimated as a 
Using the estimate of the total fixed capital, produc percentage of the total plant cost. Normal de 

tion costs can now be estimated The following method preciation rate are between 5 and 10 percent pel 

is quite rapid, and the results are accurate enough for year; a good average figure is 6./ percent per year 


a preliminary study yvalty: Royalty charges are included in the esti 


Production Costs mate where the a ipplicable. The production 


1. Raw Material Cost ate usually governs the tte charges The range 
‘ \ ‘ Veo | ( 
Calculate the cost for raw materials from the yield usually bet ' 3 » » percent 
data and market quotations If time permits obtain 


Mo ot I huce kaving 
actual quotations from suppliers. Contract prices may n Cu packa 


| 1 4 ving ; | elit are 
be lower than market quotations, especially when con preniminal ' Packagin ind freight ar 


led | t rT " icable t 
siderabe volumes are involved deducted trom the ile price here appli ibl ‘ 


. . obtain a ale rice fob lant ite 
2. Operating Expenses | | 
The total of the above | the operating expense I hie 
a. Labor Operating labor is stiumated from the flow 
total production cost is the sum of the raw 1 
sketch. Hourly wage rates should be determined 
and the operating ¢ K PCTise 
from your payroll department. Operating upe! 


vision will average about 20 percent of the oper Example 


ating labor. Labor overhead and supplies average Economic data for the 
about 30 percent of operating labor. Maintenance lene are shown below. The 


labor is not included here 
- 
b. Utilities and services: A good averave for the total ee) fo) lie IN A HURRY 
cost of utilities and \ sis 0. cent pound 


luqust, 1956—VretrRow 
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What Petrochemical Plants Cost... 





to compare the results of an estimat prepared by the 
method described This particular process 1s ised only 
enough data wa 


the results 


because S published to permit comparing 


Acetylene from Natural Gas by the Wulff Process 
Basis: Production of 20,000,000 pounds of 99.5 
percent ace tylene in a ne\ 


of the Wulff 


material of construction is « 


lagram 
Figure 1. The 


ssentially carbon steel 


process 1s shown In 


Investment Cost 


Boiler P 


Quan. Lb ¢ ib 


Production Cost Acetylene nit Cost Acetyl 
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Capital Cost 
The flow 
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Cracked was bk 
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Higher Acetylene absorbe: (sas 
Acetylene recycle 
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Primary stripper 


Acetylene 
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stripper 


The total is 17 units. The « 


Stimator is justilied to call 
the regenerative 


furnace three unit nce is a furnace 
and a reactor Ihe adjusted total of | 
$30.000 is $540,000. This 


to product 


( 


is the installed equipment cost 


10.000 000 pound of acetylene per ye: 


Lsing the 0.6 exponent, the installed equipment co 
produce 20 000 O00 pound per year 1s SHAUL OO) | 


total fixed capital is calculated from factor 0 
lable | Lhe total $2,990,000 compares favorabl 
the figure, $2,915,000, ¢ 


with 


ven in the reference article I! 


TABLE 1 


Summary of Capital Costs 
Basis: Production of 20 million pounds of acetylene 


per year, Marshall-Stevens 
index—185 


Dollars 


vy had shown the furnace two I the total 


| 


xed capital would have been $2,790,000 about 


} percent lower than the 
Production Costs 
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Estimate of Production Costs 
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Since a surnmary is sometimes desired, here is a method 
to prepare one quickly 
Summary of Economics 

First calculate the total capital investment. The total 
capital investment is the sum of the fixed capital and 
working capital 

Fixed capital is essentially the capital necessary to 
build the plant. This article describes a method to esti- 
mate it. Fixed capital also includes the land for the plant, 
sidings, etc. Estimating the value of the land is difficult 
because a great deal depends on the location and con- 
dition. If time permits, obtain the actual value for a 
specific piece of land, or an evaluation of the land in 
the immediate area. If no information at all is available, 
Schweyer suggests using | to 2 percent of the total fixed 
costs," 

Working capital is the money necessary to operate the 
plant. Principally it is capital tied up in raw material 
storage, in-process inventory, product storage, credit, and 
cash for wages, utilities, etc. ‘The capital should not be 
ignored in preliminary estimates. Since working capital 
is usually a sizeable amount of the total investment, the 
economic picture of a process is not complete without it 
Money invested in working capital is no different than 
money invested in fixed capital, except that it does not 
depreciate. Working capital can theoretically be recov- 
ered in full when the plant shuts down. Still the capital 
is tied up when the plant is operating and must be con 
sidered as part of the total capital investment 

A survey of some 100 chemical processes shows work 
ing capital averages about 25 percent of gross sales." 
Use this figure in the absence of better data. If the prod- 
uct has a seasonable demand, the working capital is 
much higher. A process with gaseous feed material or a 
gaseous end-product has lower than average working 
capital because not as much capital is tied up in storage 
material, In these cases working capital is calculated 
more carefully 

Wessel lists the values shown below as good averages 
for preliminary estimates,'' These figures can be adjusted 
for unusual situations 

Kaw material inventory One month supply at cost 

Materials in-process inventory One week at production cost 

Product inventory One month at production cost 

Accounts receivable One month at selling price 

Cash One month at production cost 


Both of these methods of estimating working capital 
are based on sales price or production cost, Either method 
produces more accurate results than methods that are 
Working capital 


is related to the value of the product, and expensive prod 


based on percentages of fixed capital 


ucts do not necessarily come from expensive plants 

Net Profits. After estimating the total capital invest 
ment then calculate the net profit. This is done as fol 
lows 

Calculate the annual gross sales, f.0.b plantsite If the 
unit sales price is quoted on a delivered basis, deduct 
freight allowances and packaging costs, Freight rates are 
obtained for each product since they depend on several 
factors, such as distance traveled, nature of the product 
handling hazards, and value of the product. Packaging 
costs include only the cost for the containers. The labor 


for packaging is included im factory general. Costs for 


may be 
Tank 


cars are usually leased. Their rentals range from $40 a 


steel] drums, bags, fiber drums. glass vessels. et 
secured from manufacturers of these containers. 


month to as much as $250 a month for special cars with 
spec ial fitting.° 

From the annual gross sales, f.o.b. plantsite, deduct 
10 percent to cover expenses for sales, administration, and 
research.° Then deduct the annual production costs to 
get the gross profit. Deduct Federal income taxes. The 
remainder is the net profit. 

Net profit divided by the total capital investment yields 
the annual percent return after taxes, The annual return 
is calculated with depreciation shown as a cost. This is 
done so capital will be available to build a new plant 
when the present one is fully depreciated Depreciation 
is not the same as maintenance. The depreciation capital 
covers major overhauls and obsolescence for the plant 
Maintenance is for routine everyday upkeep. 

Payout is calculated by dividing the total capital in 
vestment by the sum of net profit and depreciation. Pay- 
out, then, is the time required for the initial investment 
to be returned, and all sources of income are included 
In many operations payout is a vital factor 

Assuming the 20 million pounds of acetylene a year 
could be sold for 12 cents per pound, f.o.b. plantsite, the 
summary of economics for the example process is shown 
in ‘Table 3. The estimated annual return is 17 percent 
after taxes and the estimated payout is 4.3 years 


TABLE 3 
of Ec les 
Basis: Production of 20 million pounds of acetylene per year. Acetylene sales 
price 12c/ib., f.o.b. plantsite. Gross sales $2,400,000 a year 





Dollars 


lotal Fixed Capita » G80,.000 
Land, 2 Percent of Fixed Capita 60, 00K 
Working Capital 
Raw Material Invent 
Materials in-proce ir nt 0,000 
Product inventor 
Accounts Receivable 200,000 


70,000 
30.008 
$ Year 
» 400.000 
140) OOO 


980.000 


80 O00 


610.000 


$40 000) 
30,000 (770,000 


The estimated cost of the raw materials for this pro 
ess is 1.7 cents per pound. The production costs total 
t.9 cents per pound If the economics of the process wer 
based on either of these figures. management might con 
sider 7 cents pel pound a reasonably attractive selling 
price for acetylene, The summary of the economics in 


lable 


olten requires a summary ol the economics, even for a 


} indicates that it is not. This is why management 


preliminaary estimate 
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FIGURE 1—Four point construction of the Econograph 








‘Econograph. . . for Fast 
Cost Analyses 


Here is a special type of nomo- 
graph which permits a comprehensive pic- 
ture of the economics of a plant venture. 


Bernard J. Gaffney 
4 Ong 


Chemica teurtion { 


ew York Ty N 


THE PRESENTATION of the economic analysis of 
any project in tabular form is only convenient when 
definite objectives have been established. In the early 
stages ol project evaluation graphic al means are usually 
used to show the influence of such items as sales volume 


selling price and depreciation on the return on invest 
ment and on the payout time 

Even in the latter stages of deciding on a venture, there 
are, usually, cost items that can not be determined a 
curately, It is therefore imperative to have a good under 
standing of how variation of these items affects the 
soundness of an investment 

lo show the effect of such 


variation, a series of tables 


luqu 1956—P 


would be required and more often than not the picture 
becomes clouded. A solution to this proble m ol presenta 
tion was sought. A consideration of cost equations led 
to the development of a nomograph which clearly shows 
the pertinent interrelations 

In the economic analysis of a project, usual tools of 
measurement have been 

® Return on investment or on sales 

® Conditions satisfying break even operations 

® Economic yield or return before depreciation 
The prime variables which affect the above are 

® Product sales volume and price 

® Key raw material cost and yield 

@ ly preciation rate 

Now another useful yardstick for measuring relative 
economic worth of 


a proposed venture 1s payout time 


define d by 


1) 
where C is the invested capital in dollars; P, is the net 


and D is the de preciation Both P, and D 


are expressed as dollar: per yeal 


profit after taxes 


Calculation of payout 
time provides management with a single number, which 


may be compared to similar figure 


derived trom past 


investinent experience 
A payout calculation requires the selection of values 


for the prime variables. ‘This j until a 


eldom po ible 
project is close to its final tave ol development Even 


then it is often desirable to determine the affect of 


changing market price reduced sales volume. or different 


depreciation rates. To this end, a consideration of cost 
equations led to the development of an Econog: iph that 
clearly shows 

@ ‘The effect of the 


yardstick 


prime vaniable on the eCCOMOTM 
® ‘The area and limits of economi operator 
Prior to developing cost equations and the unique rela 
tionships that pe rit construction ot an Econ mit iph the 
use of the graph will be described. The prool of the con 
struction will then follow An example will then be 


worked out 


Use of the Graph Figure | is an Econo; 


the analyst was concerned 


raph wherein 
with the influence of sales price 
of the product on both payout and return on u trent 
It can be shown that, if the pay out ile im recipros il 
years and selling price is a linear scale mily of straight 
parallel lines may be drawn repre ung fixed percent 
Further the U hitie iff 


spaced it equal increments of percent im, Ihus, estab 


returns on investment iniforml 


lishing any one net profit line and one other point for a 


| other line may be 


Moreover, the lines may be shown to have mean 


conveniently chosen percent return, al 
drawn 
ing in terms of locating payout yeal vithin a certain area 
Oniy Thi 


depreciation ind the line of no-net-profit. These t 


area is that bounded by a line representing no 


vo line 


intersect at i pa out tine 


All lines of constant parallel 


Hut not equidistant tor the anne i Incremel Rather 
than draw a series of lines ; | I convenient! 
arranved a hown 


the payout tine 


ECONOMICS IN A HURRY 
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net profit is zero, all points on the depreciation scale are 
conveniently located as indicated. By projecting a line 
horizontally from the payout year (say five years), the 
intersection with the no-net-profit line is a point on the 
five-year line of constant depreciation 

Following this five-year line within the area, a focal 
point “F” may be determined by selecting some percent 
return that is believed necessary, or some likely selling 
price, or some payout time deemed adequate. In the 
example shown, let it be supposed that a payout of three 
years with five years depreciation (or fast write-off) is 
tolerable 


three yeal 


\ horizontal line through the payout time of 
intersects the line of constant depreciation of 
five years at focal point “F’”’. ‘This point is found to be on 
about the 13 percent net profit line which would be the 
profit realized after taxes. The product would have to sell 
for about 15.8 cents per pound. At 15.8 cents per pound, 
the economic yield (maximum return when no deprecia- 
tion is charged) is about 23 percent. This is found by 
projecting the vertical line from the selling price through 
focal point “F” to the line of no depreciation and, thence, 
from this intersection parallel to the lines of constant net 
profit to the percent return s¢ ale. For convenience, a small 
slip of paper may be used to measure distances between 
parallels, the measurement then evaluated with the ap- 
propriate Econograph scale 
sy selecting limits, say for acceptable payout years, and 
expected price range, it is possible to visualize what hap- 
pens to profits when changes take place. Further, one can 
obtain the effect of depreciation on the break even point 
All points on the no-net-profit line are break even points 
Thus, for a contemplated investment the potential haz- 
ards depicted by a small operating area, or the apparent 
safety shown by a larve operating area are readily in- 
terpreted 
Phe Econograph is equally well adapted to show in 
fluences of key raw material price 
The invested capital C can be interpreted as only the 
erected cost of plant or to include working capital, if 
desired. Interest or financial charges can be inc orporated 
Ihe cost of sales for a battery limits installation can be 
made to reflect return on investment for utilities or plant 
vere ral items as required 
A number of pos ible situations are considered in the 
derivation of cost equations. Included are treatment of 
the following cases listed in terms of prime variables 
I Sales Price 
I] Sales Volume 
II Cost of Key Raw Material 
I\ Simultaneous Changes 
\ Plant Size 
Payout time, percent return on investment and years of 
ck preciauion are rr lated in each of the case 
Cost Equations By definition the net profit alter 
{taxes 1S 
P — a ee ee 
Where x,yp is the dolla 


key raw material COSt Xy 


sales, 8 is the cost of sales before 
and depreciation D, E. is ad 
and / 


rate ¢ xpressed as 


ministrative Expense ie is other overhead ¢ xpense 
is interest on principal, and ¢ is the tax 


a dec imal 


l12 


The selling, technical service, advertising and promo- 
tion, and research and development expenses are generally 
fixed in relation to expected production or sales volum« 
Where they vary, the treatment could be as indicated for 
administrative expense E,. This is usually set as a per 
centage of dollar sales, i.e., E, {x,y 

The depreciation rate D is that average rate which one 
desires to consider as being applicable over the payout 
period. Thought of in these terms, D does not necessarily 
mean current depreciation is on a “straight line” basis 
Like other prime variables such as unit sales value of 
product x,, any value selected is an anticipated average 
value that is deemed to be applicable 

The interest J is that deductible for tax purposes and 
will vary in amount depending on the source of funds and 
method of financing. This burden is not an important 
consideration for the short pay out periods required for 
most ventures. However, included is an expression for | 
which has been used for borderline cases. This will be 
incorporated after first developing general expressions for 
the usual case where / is relatively unimportant 


Incorporating {xpy, (equal to Ee and letting / ' 


; 


Equation (2) can be written as 


P, [xpyp (1 S Xu Vi D E} (1 


Substituting the value of P, from Equation 


tion (1) and solving for (1/} 


] 
Y [xp¥p (1 


When D O 


l 
y [xpyp (1 


A plot of 1/Y 


one of the likely variables x,, yp, xx, yx, will give a series 


(or Y on a reciprocal scale) versus any 
of straight lines of constant slope positioned by the value 
of de prec iation selected 


Further, if Equation (3) is solved explicitly for D and 
the equality substituted for D in Equation (4) then there 
results an expression for lines of constant net profit 


When P, 


constant 


l p 
Y t 


When P, 


It will be observed that the lines of constant depres la 


tion and those of constant net profit being at different 
slope will intersect. The points of intersection define the 


payout time for the net profit and depreciation selected 


Or! particular interest is the intersection of the line of no 


1 


depre iation with that of no-net proht Equation | 


defines the point of intersection as that of infinite payout 
time. Equating Equations (5) and (7 ind solving e9 
plicitly for the sal price sat fying these conditions of 


D O and P 


In Figure 1, the plane angle bounded by the lin 


depreciation and that of no-net proht includes all possibl 





conditions of profitable operation. Equations 5, 6, 7, and 
8 permit the construction of a graph to relate payout time 
to the several variables Only four pol need to be de- 


termined to complete the vraph 


ECONOGRAPH CONSTRUCTION 
Case I—Variable Saies Price 


vestment one may wish to show how payout time varies 


For a fixed plant in- 


with product sales price, or with any of the other per- 
tinent variables; namely, sales volume and key raw ma- 
terial yield or price. The case of variable sales price will 
be first treated. Reference is made to Figure | 

First the sales price satisfying the conditions of both 
infinite 


no-net-profit and no-depreciation, i.¢ payout 


time, is determined by Equation (8 The point repre- 


sented by the coordinates (y ~, Xp Eq 8 is shown 
as (x, © 

From (x, «) the two lines that define the area of 
economic operation are drawn. ‘The line of no-deprecia- 
tion is drawn by solving Equation (5) for x, for some 
arbitrary value of Y say, Y 3.0. The line of no-net profit 
is drawn by similarly solving Equation (7) for x, arbi 
trarily letting Y 2.0 


Figure 1 by A and B respec tively 


The two points are designated in 
| 


lo « omple te the Ex onograph, only one more point nee d 
be determined. ‘Then the remaining scales can be con- 
structed by graphical means. It can be seen that the 
parallel lines of constant net profit are spaced at distances 
proportioned to the percent net profit Thus, a scale 
drawn perpendicular to the no-net-profit line may be com 
pleted by selecting any suitable net profit, say 20 percent 
of investment and any Y, say 4.0, solving Equation (6 
for Xp, and drawing through the coordinate so determined 
a construction line parallel to the no-net-profit line inter 
secting the arbitrarily placed perpendicular scale 
point G which will be marked 20 percent. The se: 
then completed by uniformly dividing the distance from 
the point G to the zero value point H 


Che scale for depreciation is likewise graphically con 


structed by noting that when P O, payout time and 


( 
} The 
D 


scale OR was thus construe ted by drawing lines parallel 


depreciation years are identical, ie., } 


to that of no-depreciation throuvh points ol 
values and P, O 


various ) 
These are all break-even points The 
intersection of these construction lines with a scale drawn 
perpendicular to the no-depreciation line gives points of 
years depreciation (y) having the same values as the } 
values selected 

All of the values to be substituted in the equations re 
quired for the above construction are those normally 
itemized in an economic analysis study and pre ent no 
problem For the other cases to be treated, this is also 
true, but the equations need rearrangement and in som 
cases slight modification. However, once learning the 
technique ol projection, an economist could readily calcu 

the few points necessary to ¢ tablish the Ex 

lor a parti ular presentation 

It is evident that for a joint proat 


x,V, IS the sum of 


\ may be considered as the total annual 


dollar volume and equation 


which would be plotted rath 


charts or table 
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ships of the different product ales volume, and to bracket 
limits ot dollar sales volume In some muluuproduct CASES 
all sales might be fixed exce pt lor one product For such 
a case, the variable x, may be plotted as for a single prod 
uct with the other total sales reflected in the equations as 


a constant 


Case Il—Variable Sales Volume 


For a fixed plant 
the condition of sales volume not identically meeting the 
normal production rat is a usual consideration This 
event may occur when sale volume decrea es ol when 
key raw material requirements can not be met. For a 
fixed plant Investment conversion Cost 1 er nearly a 
linear function of production rate, ‘The raw material re 
quirements also vary 


Thus, a 


volume, the cost of sales is given by 


in proportion to the produc tion rate 


a clo c approximats n for i plant ke ed Lo sales 


S i hy 9 
Where a and b ar constant Lhe cost MAteCTIAISs 18 


ven by 


Where the amount of ke 


required per unit 


ot product is (¥ \ a will usually be 


re pore 


ve down to abo vn produc tion 


ibstituting the from Equation 


) respects ely ( id & and 
consolidating term Hie qjuat mn r construction 


| 
Hecoire 


When D 
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When P, 


constant 


When 


1] 
[he construction of the nomograph is identical to that 
previously described except the abscissa variable is now 


y, rather than X, 


Case ill—Cost of Key Raw Materials 


», 6, 7, and & would be usually employed, although 5a, 6a, 


Equations 


7a, and &%a may be used to show the effects for conditions 


of less than normal production 


Case IV——Simultaneous Changes 


considerations are those of sales volume changing along 


| he most usual 


with sales price or with cost of key raw material 

As one example, by the use of Equations 5a through 8a 
the Ex onograph may be generalized by the insertion of ref 
erence scales locating x #, A, B, and G for say different 
key raw material prices. These would permit location of 
the no-net-profit and the no-depreciation lines. ‘The scales 
for depreciation and for net profit can then be graphically 
constructed as previously indicated, ‘This then permits one 
to evaluate changes in the boundary conditions for any 
rate of depreciation and the relative effects of changes in 


sales volume 


Case V—vVariable Plant Size 


cle velopment was for the case of a fixed investment with 


All of the previous 


the plant production being keyed to sales volume within 
the limits of productivity. For the case of different sized 
plants to Satisly particular ales volume Econographs 
may also be constructed when ce is a linear 


function of 


produc tion rate 


Case of Interest—Inclusion of Interest 
for the interest J of Equation (2) any 


If desired 
uitable expression 
may be substituted. Ordinarily, inclusion of interest is not 
desirable because of its extreme variability. By omitting 
interest the evaluation of different projects may be di 
rectly compared even when done considerably apart in 
time. There are so many methods that a corporation may 
use to raise funds that this is the province ol the financial 
management of the company For instance, funds may be 


raised by common stocks (equity financing preferred 
stock, and various forms of debt financing, Each form 
represents a measure ol potential return and a certain 
amount of risk. Each form will cost the corporauion some 
thing different. Companies may range from those that 
reportedly finance completely by common stock issuance, 


ew.. E. 1. duPont deNemours & Company, to thos that 


use a high percentage of debt, e.g., The Dow Chemical 
Company 

If common stocks were sold, the average rate of return 
would be substituted for J (1—t) as dividends are paid 
after taxes. Moreover, many times none of the borrowed 
capital is amortized in the sense of capital plus interest in 
the first few years. Arrangements are quite common for 
payment of a straight rate of interest for the first few 
years, and then amortization of the borrowed money 
comaimences 

It should be quite clear that the Econograph, or any 
other graph based on average values, can not hope to 
supplant a proforma financial statement for a project. But 
the Econograph has been found quite useful as a pre- 
liminary aid to the financial and budget departments 
prior to their formal presentations of the facts to the 
Board or the Finance committee 

Now for those who wish to include interest, a close ap 
proximation* for an average interest accruing for a fixed 
rate per year and a number of equal payments of princi 


pal extending over the pay out pe riod 1s 


P (1 


Where P is the principal, r is the nominal rate per year 
expressed as a decimal fraction. The expressions corres 


ponding to Equations 5 through % are respec tively 


| XpYp (1 y 5 


D O 
Y 


Constant 


| 
Y 


&b 


The inclusion of interest in Equations 5a through 8a 
which cove! other cases, Can be readily done by analogy 
and other interest expressions may be iIncorpe rated. Also 
P may 
Regardless 


factors is here the 


depending both on source of moneys and usage, 
or may not be identified with investment ( 
the means of pres nting economic 


concern 


Thus, no brief is taken here for inte rpretation of payout 
tire Some, for example would choose to interpret in 
vested dollar as including working capital lhe objec tives 
ire strictly those of presenting an economic tool, the Econ 
ograph. This presents the effect of several variables on 
Specially 


standardized for a 


different eCconomle vardsti ks payout be ing ome 
prepared reciprocal paper can_ be 
company’s use, but that obtainable from usual sources can 
be utilized 

There follows with reference to Figure 2, an example 
howing calculations, and a discussion of the Econograph 


for this example 


An Example 


( Investment $15 million 
D Depreciation—on $15 million 
Es Administrative overhead-——8 percent 





Other selling, res., and gen’l., expense—$1.10 million 

Principal—$18 million 

Interest rate—4 percent per year on P and equal pay- 
ments 

Cost of sales—-Before depreciation and raw material 
$2.8 million/year 

Total tax rate—50 percent icc. t 50 

Key raw material—35 million units @ $.10/Unit 
Xe Ye $3.5 million 

yp Sales volume—-30 million pounds/year 


Calculations: 

For D O and P, 

tion 8b, 

18 MM (.02) + 3.5MM + 2.8 MM 
30 MM (.92 

X» = $.281 @ x,0; P Oo:D=O 


For D QO; Y value, for x, 
l 
Y [.70 (30MM) (.92 


O, and designating 1000 by M, by Equa- 


1.1 MM 


Xp 


$.70, is given by Equation 5b, 


3.5 MM 2.8: MM 


50 18 MM (.02) (.5 
1.1 MM) 15 aM 15 MM 


Y 2.60 years 
For a coordinate to set P, scale 
let Y = 2; P./C 20; then by solving Equation 6b 


Xp [.70 (15 MM) +- 18 MM (.02 3.5 MM -+- 2.88 MM 
1.1 MM]/30 MM (.92 


Xp $ bb2Z 
For P, Oo 
if Y 2. Se $.553 


The construction follows that previously described. To 
show what might be done to optimize readability in 
certain cases, the (x, «) reference point was transposed 
off the Econograph proper. Several of the relations that 
can be readily discerned for this example are 
1. For a selling price of 60 cents per pound 

a. The economic yield is about 29 percent 

b. For a 5-year depreciation rate a percent return on 
investment after taxes of slightly over 19 percent 
might be expected 

c. For the latter situation a payout of between 2.5 and 
2.6 years would be realized. 

d. At a 5-year depreciation rate the market price could 
fall slightly below 40 cents a pound before the opera- 
tion became a break even proposition 

On the basis of possible obsolescence of the process in 

three years, an idea of what might be realized is ob 

tained by projecting a line from the depreciation scale 
at a point of three years. It may be seen 

a. A percent return of close to 13 percent could be 
realized @ 60 cents per pound 

b. The payout time would be between 2.1 and 2.2 years 

Knowing the sales volume and selling price for cases 

considered, it is easily ascertained that the percent re 

turn on sales is 15/18th or 5/6th the percent return on 
investment. 

With certain basic information itemized in the space 
above the Econograph one 1s In a position to interpret 
the anticipated payout, return on investment and their 
interrelation in a realistic manner. In the particular e> 
ample cited interest on principal had little influence. Man 
agement, however, can at a vlance get the Impression of 
a thoughtful appraisal and be in a position to ascertain 
certain ratios such as “margin of profit net profit before 
taxes to net sales or “operating ratio operating cost 
to net sales Le S + xiv, + D)/xpy These may be 
readily explored for any number of conditions. Regions 
outside those conditions anti ipated by the economist often 


need consideration to establish the risk pattern 


PAYOUT TIME, YEARS 


Y 
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FIGURE 2—Econograph for a chemical venture 
NOMENCLATURE 


Investment, dollars 

Depreciation, dollars per year 

Expense, administrative, dollars per year, Expressed for 
illustration as E. { (Xpyp) where f is a constant 
Expenses, including selling, technical service, advertis 
ing and promotion, and research and de velopment 

4 decimal fraction of dollars sales judged to cover 
administrative expense 

Interest on principal P, dollars per year 

Defined as equal to P r/2 for illustration 

average yearly interest 

Profit, net after taxes, dollars per year 

See P—taken uniquely for illustration case to calculate 
interest I and to be apphed to equal payment ol prin 
cipal 

Cost of sales before depreciation and ke material 
cost. Expressed for illustration case S—a+bvyp, 
where a and b are constants. Dollars per years 

lax rate on income is a decimal tederal, state and 


local 


Unit cost value of ke late dollars per unit 
Unit sales value of prod ct 5 
( 


Depreciation eal e) 
Units bought per ear of kes 
Units sold per year of prod 
The amount of ke ray 
product 
Pp out Tin ‘ when the , F 
‘ unulated net pront I ‘¢ itt ilated depreciation 
equals the investment 
Principal to be repaid at an interest rate percent 
as a decimal) per year. Depending bo vurce of 
moneys and usage, this may or may not b entihed 
with investment ¢ 
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FIGURE 1—Equipment cost indexes 











Want Equipment Costs for Estimates? 


Costs of eleven types of process equipment are given on graphs for making 


quick estimates of equipment costs. 


O. T. Zimmerman and Irvin Lavine 


t New Ham: 


INTERES! IN PROCESS industries cost estimation hall and Stevens Index or an inde» 


is growing rapidly This interest is evident from the many Labor Statistics data for labor and mat 


arti les on cost data which have appeared Im recent years | which is based on Bureau of Labor Statist 

In October. 1954, and May, 1956, Weaver presented quipment cost madexe for 1950-1956 

very comple te and valuable biblios raphies on tlie subject been pr pared on the a summption that 

of cost data, and each year, the January issue of Chemica each account tor UY percent of the 

keneineeru Costs Quarterly’ carries a bibliography ol estimating purposes th is ifficiently accurat 

articles that appeared in the literature the previous yeat The cost data which follow have been adjust 
Unfortunately, costs do not remain constant. Very often levels prevailing in March 1956. The ce: 

cost data are out-ol dat bet ne the \ appeal In print And are average values lor ) Irpost 

data which are a few years old are usually so inaccurat otherwise specified all 

that one hesitates to use them Neve rth les the tact that costs must be added tran pe rtat 

cost data are soon out-ol dat l hot i errvous aS it ha tion costs 

seem for it is very easy to brine costs up to-date by the 


application of an equipment cost index uch as the Man Piping ~The cost pipe, tubing 


Llt 





Add 10% To Cost 


€ 8 0 24 6 Bx 
NOMINAL PIPE SIZE. INCHES 
FIGURE 4—Bending Costs tor Schedule 40 and 
FIGURE 2—Cost of Seamless Steel Pipe. Curve FIGURE 3—Welding Costs. Curve A, Buttweld Schedule 80 Pipe. Curve A, Bends of 90 degrees 
A, Standard Pipe; Curve B, Schedule 40 (sizes including Scarfing (for Schedule 40 Pipe) or less; Curve B, Bends over 90 degrees 
10 inches and smaller are the same as Stand- Curve 8B, Buttweld including Scarfing (for 
ard); Curve C, Extra Heavy; Curve D, Schedule Schedule 80 Pipe). Curve C, 90 degree Nozzle 
80 (sizes 8 inches and smaller are the same as Weld (for Schedule 40 Pipe); the size of the 
Extra Heavy) nozzle and not that of the header determines 
the cost of a nozzle weld; for 45 degree nozzle, 
add 30 percent to cost of 90-degree nozzle 
Curve D, Nozzle Weld (for Schedule 80 Pipe) 


is often a major part of plant construction costs Piping FIGURE 5—Cost 
of Fittings. Curve 
A, Long Radius 90 
which gives the approximate In talled cost of steel piping degree Ells (Stand 
including valves and fittings, for average piping install. ard); Curve B, 
Long Radius 90 de 
gree Ells (Extra 
welded construction (Figures 3-6 These latter costs are Heavy); Curve C, 
Welding Neck 
; Flanges 150 pound 
jobs under $100,000, For larger jobs, the cost is about Standard); Curve 
10 percent less D, Welding Reduc 
ers (Standard) 


costs are limited to the data presented in Figures 2-6 


tions Figure 2), and fabrication costs of steel piping 


based on an article by Bach,' and are for relatively small 


Heat Exchangers Heat exchanger costs have been 
presented by Rubin, in a series of articles and by 
Mitchell Figures 7-16 are from Mitchell's article 
They give the costs of various types of heat exchangers in 


TT 
various materials of construction |PIPING 
++ 4 ; ; 


Evaporators —In general, evaporators are not standard 


} 


pieces ol equipment Each evaporator is designed and 


2 8 


built to meet a specil application Nevertheless, the cost 
ol evaporators for purposes of estimation, can be corre 


latedion the basis of heating surface and since capacity 


is a function of heating surface, this method of correla 


tion is very satisfactory. Figures 17-21 give the costs of 


various types ol evaporators f.o.b shipping point and Foon Baas | 40% To Cost 





without supports or instrumentation Supporting tee] 
work, stairways, et will add $700-1400 per body, de 


pending | ‘ > nd found: 
pending on the ize and number { am inda FIGURE 6—Approximate installed cost of steel piping, including valves 
| 


ion erection, and mi cellaneou piping vill add $2500 and fittings 


ZOU0 pet bod 


] ) 


The data in Figure I/-21 a t l 1 Ol TABLE 1 


bands rather than as individual line to indicate ; : ad Percentage of Evaporator Costs Due to Material and Labor 


t sts rv j t! ‘ 
unit cc The lower limit e band RKubber-Lined Cast Iron Cast Iron 
. Steel with with Copper with Nickel 
{ niple ( vapora or and ‘ lllarie fill Karbate Heat Heating Heating 
ing Surface Surface Surface 


upper portion of the band 


iX designs, the specilica 


1. Cutout vapor p 


] yiTis 


| 

2. Cutout condensate and liquor piping 

- Alloy trim at Oints where experience hha 
| | 


erosion or corrosion to be most rapid 


t, 1956 Perr 
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ee Add 15% To Cost 
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alles a | onal 
sw cee ono fesse, cen FIGURE 7—Cost of 
trop «Fixed - Tube - Sheet 
Heat Exchangers 
Based on %-inch 
0.D. Tubes; 16- 
Foot Tube Length; 
{ for 75 psi 
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As (4) al Sree 4 : ; 
+ Add 15% To Cost-—+—+ 
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OST, DOLLARS PER SQUARE FOOT 
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4 0 


— 
TUBE LENGTH, FEET 


FIGURE 8—Cost of Fixed-Tube-Sheet Heat Exchangers as Function of 

Tube Length. Based on 24-inch Diameter Unit; for 75 psi; Alloy in 

contact with Tube Side Fluid; Tubes %-inch O.D., 18 BWG, except 
Steel Tubes which are 16 BWG 


Add 15% To Cost 


FIGURE 9—Cost of 
U-Tube Heat Ex- 
changers. Tubes 
%-inch O.D., 16 
Foot Straight 
Length, All Steel 


i 


+ OTe. ve rer. TURE Le re 
4 OTE . Leo Pel. TUREe Le oe 
a4 OTe . noo re tue Le we 


onaee TUNES Am TUNE OOEETS, Balance 
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FIGURE 10—Cost 
of internal Float 
ing-Head Heat Ex 
changers. TEMA R 
Construction; Tubes 
16-Foot Long; 6 
inch Baffle Pitch 


Add 15% To Cost 
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WwRrACE atte SQuenmt fer 


4. Some pumps and valves 

5. Some instruments 

Lhese curves were prepared by yeavoy, who also 
sugvested the use otf cost indexes based on Bureau ol 


Labor Statistics data, as shown in Figure |. For different 


118 


types of evaporators, Seavoy suggests the distribution of 


costs a8 given In Table | 


Filtration Equipment There are many types of filtra- 
tion equipment. Of these, the most widely used are filter 
presses and various types of vacuum filters. Vacuum fil- 
ters, in turn, can be divided into two major classes 
intermittent, (b) continuous and automatic. The leaf 
filter is an example of the first class, and the rotary drum 
filter and rotary disc filter are examples of the second 
class 

Kriegel 
Dickey has done the same for vacuum filters, Figures 
22-25 are from the articles by Kriegel and Dickey 

Although Figures 22 and 23 are for cast-iron filters, 


has presented costs of filter presses and 


they can be used to estimate the cost of yellow pine plate 
and-frame presses by application of the following factors 
For 12-inch plate, 110% 
18-inch plate, 
24-inch plate, 
30-inch plate, 
36-inch _ plate, 
13'4-inch plate, 75% 
Presses constructed of non-corrosive materials are, ob- 


viously, considerably 


more expensive than cast-iron 
presses. For materials other than cast iron, the following 
factors can be applied to the costs given in Figures 22 
and 23 
Material 
Aluminum 1.25-1.50 
Bronze 2.00-2.50 
Lead 2.50-3.00 
Stainless 18-8) steel 5.00-7.00 
Rubber-covered cast iron §.25-3.75 
Thickeners and Clarifiers——Costs of thickeners and 
clarifiers have been given by Fleming’ and by Gery.* 
Single-Compartment Thickeners. Figure 26 gives the 
cost of standard single-compartment thickener mecha- 
nisms only and the cost of thickener mechanisms plus 
the cost ol steel thickene tanks, f.o.b factory lo the 
costs shown in Figure 26 must be added an installation 
cost of about $100 per ton of tank and mechanism plus 


the cost of the necessary foundation 


Factor 


Wood tanks cost a little more than steel. and concrete 
tanks cost about 80-100 percent more, For larger thick- 
eners having a concrete and steel pier to support the 
revolving thickener mechanism, the cost of the mecha 
nism alone, in sizes of 100 to 150 feet in diameter, is 
about $220 per foot of diameter, and the cost of a suit 
able concrete tank is about $420-$540 per foot diameter 

Costs of concrete-basin, single-compartment thicken 
lable 2 


ready to-operate units and 


ers in diameters of 24-100 feet are given in 
These costs are for complete, 


include excavation and back-fill. tank construction. all 


TABLE 2 


Approximate Cost of Concrete-Basin, Single-Compartment 
Thickeners 


Thickener Cost per Sq. Ft. of 
Diameter, Settling Area 
eet Dollars 





a 

Add 15% To Cost 

FIGURE 12—Cost of 

Packed Floating-Tube 
cuplesueththnncntiaedhan Sheet Heat Exchang oe 
muse amp ENCES - THE 10 we ers. Tube Length, 12 ' tended SL 
STAINLESS ALLOY 304 ~ TUNES 16 mo feet; for 75 psi ] a 
STAIMLO8S8 ALLOT Tlé ~ TUBES 16 oe. J : 


—A 





+ + + 0] By) wo 
SURFACE AREA, SQUARE FEET 


FIGURE 11—Cost of Packed Floating-Head Heat Exchangers. Tube 

length, 16-feet; for 75 psi; TEMA C Construction; 6-inch Baffle Pitch 

FIGURE 13—Cost of 
Shell-and-Tube Re- 
boilers with U-Tube 
: os \ Bundle. Tubes, 16-Feet 
wiring. Below 24 feet in diameter, the cost increases I Straight Length. TEMA 
rapidly, reaching $50-$75 per square foot of area at a : 7 R Construction; Shell 


; Diameter, Twice that 
diameter of 10 feet: above 100 feet in diameter, the unit , . 4 / i of Bundle 


mechanical equipment, supports, weirs, erection and 


cost decreases very little 

Tray Thickeners. Multiple-compartment or tray thick 
eners conserve space but the y are more expensive than 
single-compartment units. In general, a tray thickener 
costs about 50 percent more per square foot ol effective 


settling area than a single-compartment unit FIGURE 14—Cest of 

Clarifiers. ‘The cost of units for clarifying operations Graphite-Tube Heat 
are substantially the same as for thickening. However, in Exchangers with Spe 
cial Material in Con 
tact with Tube Fluid 
specific gravity solids are to be handled. the mechanism Steel Shell; Packed 
Head Construction; for 

75 psi 


clarification where only relatively small amounts of low 


may be of lighter construction and the mechanism cost 


will be 10-15 percent lowe 


Rotary Dryers——Ihe cost of rotary dryers has been 
presented by Russell.’® Dryers of this type can be classi 
fied as follows 

1. High temperature (1500 to 2500 F | I \ Add 18% To 

Rotary dryers 

2. Intermediate temperature (500 to 1500 | 
FIGURE 15—Cost of 
; . Helical-Coil Heat Ex 
Conveyor dryers | changers for 100 psi 
Louvre drvers é .\ ' - Working Pressure 


Rotary dryers 


Dispersion dryers 
Jatch dryers 
}. Low temperature 100 to 500 FT 
Rotary dryers 
Conveyor dryers 
Louvre dryers 


Dispersion dryers 
FIGURE 16—Relative 
Costs of Principal Heat 
Drum dryers Exchanger Types 
The cost of rotary dryers can be estimated from Figure Tubes, *4-inch O.D. by 
16-feet Long (All Steel 
and Iron Construction 
dryer, the furnace or other heating source (exclusive of Except Curves E and 
F); for 75 psi 


Batch dryers 


27. The costs given here are installed costs, including the 


the steam generator for steam-heated types motors, and 
an average allowance for foundations and erection 
These curves can be used for any of the above types ol 
dryers. 
Curve N covers normal drying operations where he a vhere 
evaporation 1s not limited by diffusion, where the material vit © product 
has no unsatisfactory physical characteristi such as ih content ol 
stickiness, and where the moisture range is normal: that i ( perat ‘ ! ! product 
10 percent to 20 percent initial and | percent to 2 
ercent final 
(curve NV’) cove : rying operations where 


rates are limited only y the conveying capaci 


luqust, 1956 





Equipment Costs . 





[EVAPORATORS| 


; 


FIGURE 17—Cost of 
Horizontal-type, clan 
dria, and basket-type 
evaporators of cast-iron 
construction with cop 
per heating surfaces 
(F.0.B. shipping point, 
without supports or in 
struments) 


+ 


Add 40% To Cost 


EVAPORATORS| 
Add 40% To 


FIGURE 18—Cost of 

forced-circulation-type 

evaporators (F.O.B 

shipping point without 

supports or instru 
ments) 


EVAPORATORS| | 


a Add 40% To Cost 


>, 

aN | 

WAT FIGURE 19—Cost of 

Ke long-tube-type evapo 
rators of cast-iron con 
struction with copper 
heating surfaces 
(F.0.B. shipping point 
without supports or in 

struments) 


content, where diffusion is a controlling factor, o1 wher 
the materials are sticky and difficult to handle 
The curves (AN N’) and (N” 


type dryers. For indirect-heat dryers, the costs 


ded hould be increased 100 percent 


apply to direct-heat 
hown On 
Furthermore, the 
curves must be multiplied by factors 


Band C of Fieure , ce 4 nding 


cost on all three 
taken trom curves A, 
upon the temperature limitations of the heating medium 
which mav be hot gases, heating irlace of steam tubs 


and drums or other heated surfaces of indirect heat 


dryers 
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[EVAPORATORS| 


Add 40% To Cost 


FIGURE 20—Cost of 
long-tube-type evapo 
rators of welded-steel 
construction with steel 
heating surfaces 
(F.0.B. shipping point, 
without supports or in 
struments) 


[EVAPORATORS | 


Add 40% To Cost 


FIGURE 21—Cost of 
long-tube evaporators 
of rubber-lined steel 
and lead construction 
(acid resistant) with 
graphite heating sur- 
faces (F.0.B. shipping 
point, without supports 
or instruments) 


FIGURE 22—Cost of 
plate-and-frame, cast 
iron filter presses with 
l-inch chambers—til 
tering area, 10 to 130 
square feet 


pon thie 


Further corrections must be made, depending uy 


Where COTTOSIVE 


with which they 


materials of construction materials are 


beine dried, the surface come in contact 


must be made of alloy metals or refractories, and for 


abrasive material rep iceable liners or abrasion resisting 


used Lhe common type of stainle teels in 


hown by about ») percent, aluminun 


about 65 percent to thi st, and abrasion-re 


, rt 
JCTCOTII 


! 
Vacuum Dryers Vacuum dryers are of four principa 


els add about 6 


types | vacuum shelf dryers 2) rotary vacuum dry 


No 
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Add 10% To Cost 
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TOTAL FILTERING AREA —~ SQUARE FEET 


FIGURE 23—Cost of plate-and-frame, cast-iron filter presses with |-inch 
chambers—filtering area, 100 to 1400 square feet 


‘Ts, >) rotating vacuum dryers, and (4) freeze dryers 


Costs of vacuum drying equipment have been presented 
by Crites 
lable 


Figure 28 gives the cost as a 


} gives sizes of Stokes Vacuum Shelf Dryers and 
shelf 

lable 4 gives the specifications and standard sizes of 
Stokes the 
cost as a function of the working capacity 


function of area 


Rotary Vacuum Dryers and Figure 29 gives 


lable 5 gives specifi ations and standard sizes of Stokes 
Although the these 


rotary 


Rotating Vacuum Dryers costs of 


units vary somewhat from those of vacuum dryers 
Figure 29 is sufficiently accurate for estimating the cost of 
rotating vacuum dryers as well as rotary vacuum dryers 

For freeze dryers, the possible variations in equipment 
make it difficult to correlate costs. ‘The cost of produc tion 
models vary from about $10,000 for units with a capacity 
of about 20 liters per week to about $250,000 for unit 
with a capacity ol about 1800 liters per we e} 

Specifications and costs of typical laboratory and _ pilot 
Stokes 


models of freeze-drying 


‘Table 6 


equipmie nt are 


Mixers and Mixing Tanks Costs of mixing tanks 


in carbon steel and stainless steel construction are given 
The tanks are built for atmospheric pre 

fitted Agitators 
minute 


The 


f)-H0) 


in Figure 30 


sure operation and with hinged cover 


are of relatively low speed—50_ revolution 


the 


per 
maller sizes to 15 rpm for the larger unit 
140 volt 


for 


cost in lucte Ss the price of a 220 ) pha ( 


cevcle. enclosed. fan-cooled moto 


Costs of propeller type mixer exclusive ¢ 


given in Figures 31,32 and 33 


Field-eres 


| 


ina 


Field-Erected Storage Tanks 
fixed 


arious types of tant 


tanks are of two types olume 


ume. Costs for \ are gi 


TABLE 3 
Sizes of Stokes Vacuum Shelf Dryers 


Inside 
Height of 
Chamber, 

Inches 


Shelf Size, 
Inches 
Width x 
Depth 


Area 
Number of per Shelf, 
MODEI Shelves Sq. Ft 


“7 { { ( 


VACUUM 


FIGURE 24—Cost of 

vacuum filters exclud 

ing auxiliary equip 
ment 


SEWAGE SLUDGE FILTERS 
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— 


FILTERING AREA DOLLARS 


COST PER SQUARE FOOT OF 





" 
a0 
NOMINAL FILTERING 


wxi3 ue"nt7 


FILTER SIZE (OIAM. LENGTH) FEET 


FIGURE 26—Cost 
thickeners 





ass 


SQUARE 


SLE 


FILTERS 


FIGURE 25—Cost of 

sewage sludge filters 

including normal aux 
iliary equipment 

J 





720 


AREA, SQUARE FEET 


1-6" «20 


ST OF THICKENER 
MECHANISM ONLY 
B=-COST OF THICKENER 
MECHANISM PLUS COST 
or sTrtt THICKENELAR 
TANK 
STS APL FOB FACTORY) 
‘ ’ ‘ , ; } , } , 
Add 25% To Cost 
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FOET SETTLING 


“OOS 3600 ~~" 2600 


DRYERS 


FIGURE 27—Chart for 
estimating drying 
equipment costs 
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FIGURE 28—Cost of vacuum shelf dryers 


4 4 16. 37. ‘These data are from an article by 


Plum 
mer 

Fixed Volume Tanks, Figure 34 gives the cost of th 
following types of fixed volume tanks 

® Curve A 
with specific gravity of less than unity 
teel tanks based on A.P.I, standard 12 ¢ 

® Curve 6. ‘Vanks for storage of water, constructed to 
pecification A.W.W.A., 7 H.1 


@ Curve ( 


lanks for storage of non-corrosive liquids 


The Alt welded 


lanks for the storage of volatile liquid 
These are cylindrical. flat-bottom. dome-roof tanks de 
signed to operate at low pressure and prevent vapor loss 
gasoline, They 


are designed to operate with vents set at pressure 


due to “breathing,” for products such a 


up to 


2¥y pounds per square inch gage 


TABLE 4 
Specifications of Standard Sizes of Stokes Rotary Vacuum Dryers 


Working 
Surtace Capacity 
Diameter Length Sq. Ft Cu. Ft Height Width Length 


Heating Over-All Dimensions 


MODEL 


»-A i . 6.5 44 
uv 


TABLE 5 
Specifications of Standard Sizes of Stokes Rotating Vacuum Dryers 


Working Heating 
Capacity Surface, 
MODEI Diameter Length Cu. Ft Sq. Ft 
mw) AA ° a” 
OO AB . 
OO He , ot 
OOD 
Oot 
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FIGURE 29—Cost of 
rotary vacuum dryers 


WORKING CAPACITY, CUBK FEET 
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Add 10% To Cost 
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COST, DOLLARS 
HORSE POWER 


g 8 








oo 7°O¢ 

7 oo 0 

7 xx « 
; o S993 
TANK SIZE, INCHES 


FIGURE 30—Cost and Motor Size of Agitated Mixing Tanks 


® Curve DD. Underground storage tanks for the storage 
of flammable products in metropolitan areas and around 
airports. ‘These are generally cylindrical tanks with flat 
rools and bottoms 

Figure 35 gives the weight and cost as a function of 
weight of tanks for the storage of corrosive liquids and 
those with specific gravities greater than unity. Since 


they are designed for corrosive service, these tanks have 


TABLE 6 


Specifications and Approximate Costs of Typical Laboratory and 
Pilot Models of Stokes Freeze Drying Equipment 


Maximum 
No. of 
Contamers 

in Method Apprex 
Manifold of Con Cost 
Capacity, ml Models 


Type of Batch Total 


Medel Drying Capacity, ml densation® Dollars 


Dr 
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| FIGURE 35—Cost and §*°% 
Weight of A.P.I. 12C - 
Tanks : "| 
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FIGURE 31—Cost of Top-Entering Propeller-Type Mixers in Carbon T T T 7 

Steel Construction, with Stainless-Steel Shafts, Dual Bronze, Chromium- | Add 20% To Cost 

Plated Propellers, and Totally-Enclosed, 220-440 volt, 3-Phase Electric - 
Motors 


ve 
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Add 10% To Cost 
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COST, CENTS PER GALLON 
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FIGURE 36—Cost of A.W.W.A. 7H.1 Elevated Water Tanks 
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FIGURE 32—Cost of Side Entering, Propelier-Type Mixers in Carbon \ 1 ee Gee eee o 
Steel Construction with Stainless-Steel Shafts, Single Bronze, Chromium é -- } —<—_}(e) Huw OWFLOAT TANKS 
Plated Propellers, and Totally-Enclosed 220-440 volt, 3-Phase Electric 


Motors. 








HEAVY-DUTY TYPE, 400 R.PM 
MEDIUM-DUTY TYPE, 400 RPM. FIGURE 33—Cost of 
t Z t Portable Propeller 

Type Mixers in Car- 
bon-Steel Construction 
with Stainless-Steel 
Shafts. Dual Bronze, I 
Chromium-Plated Pro + 
a pellers, and Drip-Proof, Add 20% To Cost ] 
Add 10% To Cost 220-440 volt, 3-Phase ' b—_ we —_b —_ ab —b— 

i 7] oo: Electric Motors TANK CAPACITY, 1000 42-GALLOW BARRELS 
2 
MOTOR HORSEPOWER FIGURE 37-—Cost of Variable Volume Tanks 
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TABLE 7 


of Standard Single Horizontal, Single-Stage Air Compressors 
Discharge Pressure 20 psig 


Approximate Coat, Dollars 
Piston Displacement 
Cubic Feet per Minute Motor Drive* Steam Drive** 


D we % w bie 
TANK CAPACITY, 1000 42-GALLON BARRELS 


FIGURE 34—Cost of Fixed Volume Tanks 
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FIGURE 38—Cost of propeller fans including drives or motors 
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FIGURE 39-——Cost of vaneaxial fans not including drives or motors 
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FIGURE 40—Cost of industrial exhausters not including drives or motors 


than those for non-corro 


shell pl ite thickness 
ervict 
Figure 36 gives the cost of elevated water tanks with 
tower heights required to keep the bottom capacity lin 
100 feet above the top ol the foundation. These tanks are 
usually evlindrical with ellipsoidal rool [he height ol 
the tower depends upon the service requirement, and the 
cost, of course, will vary with the tower height 


Variable Volume Tanks. Variable volume steel tanks 
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FIGURE 41—Cost of centrifugal ventilating fans not including drives 
or motors 


TABLE 8 
Cost of Standard Single Horizontal, Motor- and Steam-Driven 
Multi-Stage Air Compressors 


APPROXIMATE COST, DOLLARS 
Piston Displacement 


Cubic Feet per Minute With Motor Drive With Steam Drive 


rWO STAGE (Discharge Pressure 150-350 psig) 11 


PHREE STAGE (Discharge Pressure 900-1,500 psig 


TABLE 9 
Cost of Standard Horizontal Duplex, Belt-Driven, Two-Stage 
Air Compressors 
(Discharge Pressure 80-125 psig 


Approximate Cost 
Piston Displacement, Cubic Feet per Minute Dollars* 


KH) 6.001 


classified into é \“ } mating roots 


with lifter roofs, and anks with diaphragms 
are given in Figure / 
@ ( 1rVe A ol Fig int 


th Hammond Double Decl mating Roofs 


1 


n accordance with API 12 ; 60 to 


ameter with pontoon ro st 0-6 percent 


those with double dec} roots 


@ Curves B and C give the cost of tanks with lifter 


ools havine roof lifts of 5 feet and 10 feet, re pectively 


@®Curves D and E give the cost of tanks with dia 
urve D is for Hammond Dialift Tanks. A tan] 
pe consists of a bucket Pesce membrane at 


the inside periphery of a cylindrical housin 


placed on top ot a conventional cone-roof storage tan} 
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FIGURE 42—Cost of cast-iron pressure blowers not including drives or 


motors 
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FIGURE 43—Cost of steel-plate pressure blowers, not including drives 
or motors 


TABLE 10 
Cost of Standard Horizontal, Duplex, Direct-Connected, Engine- 


Type, Synchronous- Motor-Driven Two-Stage Compressors 
(Discharge Pressure 80-125 psig 


Approximate Cost 
Piston Displacement, Cubic Feet per Minute Dollars* 
\ 
T 


uy 


TABLE 71 


Cost of Standard Vertical-Angle, Two-Stage Air Compressors 
Discharge Pressure 80-125 psig 


APPROXIMATE COST, DOLLARS* 
Piston 
Displacement 
Cubic Feet per 


Minute 


With 
Synchronous 
Motor Drive 


With Squirrel 
Cage Induction 
Motor Drive 


With V-belt of 
Flexible Cou 
pling Drive** 
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FIGURE 44—Cost of 
steel fractionating 
towers, F.O.B. shop 
(steel: ASTM A-285 
Grade “C” Firebox; 
height: 50 to 60 feet, 
tangent to tangent 
tray spacing: 2 feet; 
skirt: 3 to 4 feet: dou 
ble-base ring; nozzles 
and openings: two 18 
inch manways, three 
feed nozzles, two vapor 
nozzles, one reflux 
nozzle bottom 
liquid opening 


one 


aes 











FIGURE 46—Cost and 
weight of stainless 
steel fractionating tow 
ers of flanged-section 
construction, f.0.b. shop 
(height: 33 feet; shell 
14 gage stainless steel; 
flanges: 1 inch by 3 
inch wide carbon steel; 
trays: thirty, ‘e-inch 
thick, supported by 
four, l-inch stainless 
steel posts; caps and 
risers: 14 gage stain 
less steel; number of 
nozzles: 7) 
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FIGURE 45—Cost 
weight of copper frac 
tionating 
flanged-section 
struction, f.o.b. shop 
height 33. Ofe et; 
flanges: | inch by 3 
inch wide carbon steel 
bar; trays: 30 of 
inch copper; shell: 14 
Stubs gage copper; 
caps: 3 inch of 14 Stubs 
goge risers: 2 
inch of 14 Stubs gage 
copper; nozzles: 7 of 
14 Stubs gage copper; 
no access manyway) 


and 


towers of 
con 


copper; 


STAINLESS STEEL TOWERS 
| | i i 


TABLE 12 


Cost of Standard Horizontal Duplex, Opposed Steam-Driven 
Two-Stage Air Compressors 


Discharge 


Piston 
Displacement 
Cuble 


ye 


yes as ee 


|a@e os 


. 


Feet per Minute 


Pa Tall 


Pressure 


APPROXIMATE 


With 
Simple Duplex 
Steam Engine 


eB ce 
, 


an, 


é 5 tn 
om iment Bae Bel 


* 


"y lg 


80-125 psig 


COST, DOLLARS* 
With 

Cross-Compound 
Steam Engine 


Ht | 
ght 1 





Equipment Costs... 





thus producing a space of variable volume which func- 
tions as the lining of the storage tank. Hammond Dialift 
‘Tanks (Curve & 


self-supporting cone or dome roof, equipped with flexible 


are cylindrical, flat-bottom tanks with 


gas-impervious membranes attached to the shells of the 
tanks, and shaped to fit the inside walls and bottoms of 
the tanks. The membrane rests on the 
liquid in the tank 

Spheres, Bullets and Spherical Shape Tanks. For tanks 


of these types, service and design requirements Vary so 


surface of the 


widely that it is impractical to construct cost charts 

However, the following typical examples may be used 

as guides in estimating such costs 

A. Sphere 72’-6” diameter. air storage. full vacuum o1 

60 psig. pressure, A.S M.E. 1950 Code 
tons: cost, $400 per ton 
Sphere 51’ i" diameter liquid storage, 75 psig. pres- 
sure, A.P.1.-A.S.M.E. Code 
$400 per ton 


Sphere %8’-0” diameter 


weight, 435 


weight, 250 tons: cost 


liquid storage 70 psig 
A.P.I.-A.S.M.E. Code 


cost. $550 per ton 


pressure weight. 106 tons 
Sphere 2 ’-3” diameter, liquid storage, 20 psig. pres- 
sure, A.P.I.-A.S.M.E. Code with 4” corrosion al 
lowance; weight, 25 tons; cost, $860 per ton 

Horizontal bullet, 16’-0” diameter, 34’-0” out-to-out 
of hemispherical ends, liquid storage with corrosion 


baffles 


allowance. saddle 
weight, 25 tons: cost. $630 per ton 
Horizontal bullet. 10’-6” diameter, 63’-0” straight 


shell with A.S.M.E. dished heads, saddle supports 


supports and internal 


A P | A S M K. Code 
weight 17 tons; cost, $405 per ton f.o.b, fabricating 
plant 


liquid storage, 50 psig 


Process vessel, 30’-0” diameter x 28’-9” high cylin- 
der with ellipsoidal roof and 55-degree cone bottom 
supported on columns, and with interior cone and 


baffles, A.\S.M.E. 1949 Code U69 construction. cor 


rosion allowance, 20 psig., platforms and _ stairs 
weight, 120 tons; cost, $810 per ton 

Cost Basis. The costs given here for field erected tanks 

cover the cost of materials, and fabrication and erection 

of the tank, including standard fittings, assuming aver- 

age values for transportation, field labor, insurance, and 

tax costs. All costs are based on rates in effect during 


March. 1956 


foundations, painting 


These costs do not include the cost of 
including surface preparation 
special fittings, and auxiliary equipment 

Fans and Blowers 
|) propeller fans, (2 


The prin ipal types of fans are 
vaneaxial and tubeaxial fans, (53 
industrial exhausters, (4) centrifugal ventilating fans, 
}) mechanical draft fans, and (6) pressure blowers 

Propeller fans are used principally to handle relatively 
large amounts of air against low resistance—under 1-inch 
water gage. An axial-flow fan consists of a propeller-type 
wheel, with airfoil-shaped blades and relatively large 
hubs, mounted in a drum or cylindrical housing. The 
vaneaxial fan, which has diffuser vanes on the leaving 
side of the propeller or wheel, is somewhat more efficient 
than the tubeaxial fan which does not have vanes 

Axial flow fans are usually used in applications involv- 
ing pressures of the order of 11% to 1/2 inches water gage, 
although units are built commercially for pressures up to 
3 inches, and special fans have been built for much higher 
pressures, 

Industrial exhausters are simple but ruggedly con- 
structed fans suitable for a wide variety of applications 
at pressures of 5-inch to 15-inch water gage. They are 
available in steel-plate and cast-iron housing construc- 
tion 

Centrifugal ventilating fans are designed to handle 
relatively clean air, usually in large volumes, at pressures 
of l-inch to 7-inch water gage 

Mechanical draft fans are similar to centrifugal venti- 
lating fans but are suitable for higher pressures and 
temperatures, and are generally of more rugged con- 
struction. 


Pressure blowers are used for pressure ratings of 20- 
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inch water gage and above. They are available in cast- 
iron and steel-plate housing construction 

Figures 38-43 give the costs of the various types of 
fans. These data are from an article by Jorgensen 


Bubble-Cap Towers 


can be estimated from Figures 44-48. Figures 45 and 46 


The cost of bubble-« ap towers 


give the cost per pound and the weight of complete cop- 


per and stainless-steel fractionating towers, 33 feet high 


and with 30 plates. The cost of towers with a different 
number of trays or with different tray spacing can be 
estimated with reasonable accuracy from the data given 

Figure 44 gives the cost of steel fractionating towers 
without trays, downcomers, caps, or risers. Figures 47 
and 48 give the cost of removable trays and tray installa- 
tions, respec tively, 

hese data are based on an article by Deschner,* who 
also gives very complete tables for calculating the weights 


of towers 


Reciprocating Compressors 
sors, like that of other equipment, depends not only on 


The cost of compres- 


the capacity but also on the type of unit, that is, whether 
it is a single or a multiple cylinder unit, horizontal or 
electric-motor 

lables 7-12 


cost of some of the most important types of 


vertical, single-stage or multiple-stage, 
driven, steam driven or gas-engine driven 
give the 
reciproc ating < ompressors 

Angle gas-engine driven compressors are priced essen 
tially on a dollar-per-horsepower basis. The cost of com 
pressors ot this type, exe lusive ol intercoolers but with all 
other necessary accessories, Can be estimated at about 
$120 per brake horsepower 

Centrifugal Pumps [he centrifugal pump is the 
most widely used pump in the process industry. For a 
given capacity and head, the cost varies widely, depend 
ing upon the rpm and the materials of construction 
High-speed, all-iron pumps are the lowest in cost; low 
speed pumps with all parts which come in contact with 
the liquid made of stainless steel or other non-corrosive 
alloys are much more expensive, but are very often justi 
fied because of their longer life and the fact that they 
will not contaminate the product which is being pumped 

Table 15 gives some typical cost data for pumps in 
three materials of construction 


TABLE 13 
Cost of Centrifugal Pumps 


Approximate Cost, Dollarse* 


Capacity Stainless 
Pump Size, Gal Head, Steel, 
Inches RPM Min Feet Type 316 Bronze Iron 


750 


750 
yn) 


a) 


i) 
1 
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FIGURE 48—Field in 

stallation cost for 

removable steel alloy 
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FIGURE 1—Cost of floating head exchangers, 150 psi operating pres 


sure, 34-inch tubes 
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FIGURE 2—Cost of floating head exchangers, 150 psi operating pres 
sure, l-inch tubes 


Compare Exchanger Costs Quickly 


Use these curves to select quickly the most economical heat transfer sur- 
face. Many of the costs affecting variables are shown graphically. 


D. Q. Kern and Associates 
> Y Kern A ciate 


Cleveland. OF 


ABOUT TWO 
schedule of heat 


YEARS 


AGO) the 


equipment: was 


normal pricing 


di rupted by a 
temporary dip in the demand for heat exchangers. Dur 


ing that were 


period numecrou equipment contracts 


undertaken which did not anticipate a fair profit for the 


exchanger manufacturer. In— the prices presented here 


we have adjusted the prices of manufacturers prior to 


the dip to imelude 


published increases in materials and 


labor. We also have incorporated a profit for the manu 


facturer of the same order of magnitude as existed two 


years avo and compared these new price with current bid 


prices, ‘The adjusted prices do not run more than 5 per 


cent above current bid prices and nt a useful 


contingency avalnst early Mmcre ase 


Recent Equipment Trends [hic last year has 
the extension olf 


seen 


several design trends which provide less 


expensive, but mechanically 


adequate heat transfer 
equip nt 


Most 


ing use ol 


notable among these been the 


trends ha vrow 

| and the 
tube The 
Exchange 
Standards for ¢ 


appears that 


triangular pitel 20-foot long tubes 


Mcreasine 


interest in %% inch outside diameter 


with the ‘Tubular 


TEMA 


although it 


latter is not consistent 


Manutacturers Association 


lass 


“R” manufacture 


Ve ndors and 


customers avrec 


Another 


on this modification 


fairly recent practice is the use of U-tubes u 


128 


SeTVIce water in the tube and a general 


b th 


pit h where 


employing 


tendency toward smaller fouling factors 


and tri 


anvular 


hell side cleaning is carried out 


chemically 
Some chemical cleanings 
that 


pie h 


methods have been found to 
be So effective 
hied 


pitch in fairly high fouling 


certain refiners who formerly spec! 


' 
square exclusively triangular 


Me ( hani- 


cal cleaning by steam with injected water droplets and 


increased 


now employ 


shell side services 


hydroblasting have also 


\ pronounced trend of thi past two years has been 


toward the use of low-finned tubes, which are 


Mnanu- 
factured by an which ar 
heat 


from. the 


extrusion process and 


! 
conventional 


inter 


changeable with bare exchanger and 


condenser tubes. ‘This derive fact that the low- 


finned tubes have certain superior Operating qualities in 


| 


fouling or low coefficient services and are cheaper from 


the standpoint of first cost as well 


Cost Estimation |i is 


mating the 


diff ult to be 


item of heat exchange 


precise in esti 
cost of a single equip 
ment Lhe 


re liable 
of the 


curves contained herein will prove most 


when employed to estimate the cost of all 


total 


heat transfer services in a given proce 
Incorporate the price 


It will be 


can produce large exchan rs 
I 


tabilizing effect of the larger units 


found that certain exchanger manufacturers 


more competitively than 





smaller ones, while some manufacturers can handle certain 


alloys with greater facility than others. Exchangers under 


sO) sGuare teet of surtace have been omitted since the St 


fluctuate greatly among shops of different sizes particu 


larly in metals other than carbon steel 


and 2 wive 


Floating Head Exchangers = Fivures 
the for TEMA Class “R 
head exchangers employins Vy 

Design 150 
both shell 
650 F 


t ibe sicie 


floating 
lr h ( 8) 


1rit h on 


totally enclosed 


OD 


cost 


incl and | 


tubes 


DO 


I 
and 


pressure 1s inds per square 
design 


MV | 


tube sides 
for 


brass as 


and temperatures are 
MmaXiwnumM on the 


2 ASME code 


umed ft i hol iDe passe 


maximum steel and 


lor defined by 
and addenda. L’nits are a 
anda baffle pacing of ¢ third 
Tubes of 34-inch OD have 
BWG 


naval 


BWG 


designated 


vaut it lO! eel 


and 16 for admiralty L nits under 


sheets and baffles and ad 
[he 


lengths have 


‘brass’ have brass tube 


miralty tubes. The remainder carbon steel com 


mon rehnery tube pitches and tube been 


included 
For tube s ol 


wall thickness is 12 


Ik preferred 


BWG 


l-inch OD the 
BWG 


the « 


LEMA Class 


for steel and 14 lor 


with urrent trend, the for 
stablished for the 
namely 14 BWG 
inch OD and 
BWG admiralty add 2'% cents per linear 

and 14 cents pe for ad 


are 0.1963 square foot of outside surface 
¥4-inch OD tube and 0.2618 


admiralty. In line 
OD 
metal thickness as 34-inch OD 
BWG respectively 
steel or 14 
for 


miralty 


l-inch tubes have been ¢ ame 


and lb 
12 BWG 


foot 


lo change to | 


stee] tubes linear foot 


The r¢ 


foot of 


the 


per linear quare 


foot of outside surface per linear foot of l-inch tube 


the 


this 


terms of 
for 


bye enh cali 


It is always advisable to estimate 
shell full of 
both Figures | 
brated in the standard shell 
and: tubes 16 long. A table of tubs may be 
found in D, Q. Kern, “Process Heat ‘Transfer pages 541 
842 
adequate precision by 

lable | VIVES 


other than 


costs in 
tubes and 


2 hi 


inside 


nearest size of which is 


reason abscissas of and ive 


terms ol diameters 


leet counts 


Corrections to other tube lengths can be made with 


a simple ratio of tube lengths 


cost multiplication factors for pressures 
lable 2 gives 
cost multiplication factors for materials other than carbon 
Lhe 
the 
bundle 


150 psi using 150 pSi as the base 


stee] employing the prices of carbon steel as the base 


refer solely to tube side and 


she I] 


admiralty 


alloy designations the 


exchangers are steel alloy 


the 


comprised ol a 


and, with exception of the naval bra 


combination, alloy channels and floating heads as well 


Alloy 


carbon 


tubes are two gages lighter wall than those of the 


steel base exe hans Le | 


U-Tube Exchanger Costs Fivures 5 and 4 contain 
the costs for | In Fi 


is also indicated and thie 


tube exchanvers rure > alone bra 


admiralty 


baffle 


refers only to use of 


tubes with carbon steel tube sheet hell and 


TABLE 1 
Multiplier for Design Pressures Above 150 psi 


Shell ID 








FIGURE 3—Cost 
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U-tube exchangers, 
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150 psi operating pressure, 


s-inch tubes 











FIGURE 4 


Cost of U-tube exchangers, 


l-inch tubes 


TABLE 2 


quare feel 


150 psi operating 





pressure, 


Multiplier for Different Materials—Stee! Shell, Alloy Bundle and 
Channel With Tubes Two Gages Lighter Than Carbon Steel. 


Shell ID 


Material 
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Surface Per Exchanger, Square Feet 


FIGURE 5—Cost of steel fixed tube sheet exchangers, |-inch, 34-inch 
and %-inch tubes 


whereas the brass floating head units in Figures | and 2 
employ naval brass tube sheets and baffles. The admiralty 
tubes have been omitted from Figure 4 because of the 
intre quency of this combination. However, the tubing cost 
leinch OD x 16 BWG admiralty over 


) 


l-inch x 14 BWG steel is approximately 32 cents per 
PI} | 


differential of 
linear foot The cost correction tactors tor other pressures 
and materials are not identical with the values in ‘Tables 
l and 2, but are sufficiently close to serve as a guide for 


cost estimation 


Figure 5 shows the 
Like the U-tube 


exchanger this type is increasing in general refinery and 


Fixed Tube Sheet Exchangers 
prices for fixed tube sheet exchangers 
petrochemu al applications Included also is the ¥g-inch 
OD tube on '%¢-inch triangular pitch 

When fixed tube sheet exchangers are fabricated with 
admiralty tubes it is still common to use steel tube sheets 
Lhe steel 


adaptable to several Inexpensive code 


and baffles and these have been included here 
tube sheets are 
approved methods of construction which are not appli 
cable to brass fixed tube sheets. Pressure and material 
correction tactors may be obtained from ‘Tables | and 2 
although there is a great deal of art in establishing the 
cheapest type of mechanical construction depending upon 


the specific alloy, pressure and size 


Kettle Reboilers 


type reboilers with a 


Figure 6 gives the cost for Kettle 
}-foot long drainage section after 
the weir and with a circular bundle whose uppermost 
tubes are 
shell 
impervious Graphite Exchangers — ||. 
the petrochemicals industry has introduced this type of 


at a height l-inch less than ®,9’s the ID of the 
growth of 
equipment to the refinery industry although it has been 
popular for many years in the chemical industry. Graphite 
tubes are lmnpregnated with resins which are completely 
passive to corrosion by many mineral and organic liquids 
and solutions for 


which ho completely passive metal 


exists. Resin impregnation does not impair the high 


thermal conductivity of graphite. Costs are shown = in 


Figure ] 
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FIGURE 6—Cost of steel kettle reboilers 


Standard 


packed floating head type of construction and design is 


designs for these exchangers employ the 
for 75 psi and 338 F on both sides. The transition of the 
standard 7g-inch ID x 1%-inch OD tube from 9 feet 
long to 16 feet long has reduced their cost greatly and 
they now are used in services where the cooling water 


itself constitutes the greater threat to corrosion 


Low-Finned Tube Exchangers Figure 8 is a photo- 
graph of a low-finned tube, with the ends left bare for 
insertion and rolling in the tube sheets of shell and tube 
exchangers. As a matter of sound heat transfer theory 
the low-finned tube is especially suited for use with 
fouling fluids producing high or low shell side heat 
transter coefficients—and for clean fluids in which the 
shell side coefficient is numerically low 

As in the case of any extended surface, a square foot 
of fin surface does not have a uniform effectiveness in 
The higher 


the heat transfer coefficient on the outside of 


all services in the same sense as a bare tube 
a finned 
tube. the more nearly the temperature of the fin metal 
approaches the temperature of the shell side fluid. In 
this case the temperature difference between the shell 
fluid and the fin is less than the temperature difference 
between the shell fluid and the bare portion of the tubs 
A square foot of fin surface, accordingly, is not as 
efficient as a square foot of bare tube surface and varies 
with the order of magnitude of the heat transfer coeffi- 
cient effective at the fin metal 

Since all design 1s predicated on dirty conditions one 
is also obliged to incorporate the fouling factor on the 
fins in establishing the shell side coefficient ultimately 
effective at the fin metal 

he coefficient effective at the fin metal is the recipro 
cal of the sum of the reciprocal of the shell side coeffi- 
When the coefficient effective 
at the fin metal varies from 5.0 to 500 Btu/hr. sq. ft. I 


cient plus the dirt factor 


the efficiency of the fin surface varies from unity down 
to 80 percent for steel and from unity down to 90 percent 
for admiralty. As the fin metal becomes fouled its effec- 


tiveness increases 
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Surface Per Exchanger, Square Feet FIGURE 8—Low-finned exchanger tube 
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FIGURE 7—Cost of impervious graphite exchangers, 75 psi operating 
pressure, 14-inch tubes 


More important, however, is the fact that an ex 
changer becomes inoperative because of the temperature 
drop across the accumulated dirt. The temperature drop 
through any given dirt factor is not determined solely 
by the value of the dirt factor, but also by the heat flux 
or number of Btu transmitted per hour per square toot 
of surface. Since low-finned surface is inexpensive by 
comparison with bare tube surface, it is thus possible to 
design for a lower heat flux and obtain a longer period 
of service per dollar of invested cost. It is for this reason 
in particular that the low-finned tube has proved so 
successful for dirty services 


| ) le é “ - » t t Ss 
n order to account for the difference in effectivene FIGURE 9—Heat transfer curve for Shell and low-finned tube 


of a given low-finned tube in various shell side services changers, 34-inch tubes 


the calculation has been completed in Figures 9 and 10 





so as to eliminate for the engineer the need for any fur- 
ther calculation beyond that of a bare tube exchanger 

In arriving at the surface for the cost estimate of a 
bare tube exchanger one will have been obliged to calcu- 
late a shell side coefficient. In Figures 9 and 10 com- 
pleted heat transfer calculations have been plotted for 
the 34-inch OD and 1-inch OD tubes respectively, using 
this bare tube shell side coefficient as the abscissa. The 


upper Curve 1s for exchangers In which it has been as 





sumed that the tube side coefficient is 300 Btu/hr. sq. ft 
F along with a tube side fouling factor of 0.001 hr. sq. ft 
F/Btu. On the shell side a fouling factor of 0.002 ha 
been assumed in line with the reasoning that the dirtier 
fluid will be in the shell when employing finned tubes 


Accordingly, there is no reason to consider the effective 





value of the shell side coefficient since it already has 
been included in the calculation 


The lower two curves are for heaters and cooler in 
FIGURE 10—Heat transfer curve for Shell and low finned tube ex 


which a tube sicle coetly ent ol 1000 steam or wate! changers l-inch tubes 


has been assumed along with a tube side fouling factor 
of 0.001 which covers a majority of the TEMA recon 


mendations for water services. Admiralty tubes have « 


mary 


been conside red for cooling wate! Crvices and the hape 
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Cost of floating head exchangers, 150 psi operating pres 
sure, %-inch low-finned tubes 


FIGURE 11 


of the admiralty curve differs from steel because of dif 


ferences in fin efficiency and external surface per linea 
¥4-inch OD steel low 


is 0.496 square feet per linea 


foot for steel and admiralty. For 
finned tubes the surface 
foot and for admiralty 0.438 square feet per linear foot 
For a bare tube %-inch OD the surface is 0.1963 square 
feet per linear foot. For l-inch OD steel low-finned tubes 
linear foot and for 


the surface is 0.675 square feet per 


admuralty 0.598 square feet per linear foot. For a bare 
tube l-inch OD the surface is 0.2618 square feet pet 
linear foot 

representation and the subsequent 


shell side baffle 


pacing can be adjusted to obtain the same heat transfe1 


This method of 


calculation simply assumes that the 


coctficient on the finned tubes as existed with the bare 


tubes without materially changing the pressure drop \ 
chang in the ce lvn baffle spacing would be necessitated 


in any event because of the greater clearances between 


low-finned tubes of the same nominal OD and pitch a 


bare tubes and some alteration in the coefficient of heat 


transter because of the presence ol the fin 


Fin efficiency and the other calculation factors inci 


dental to fins are taken care of in Figures 9 and 10 and 


the ordinat of these curves gives the number of linear 


feet of low-finned tubes equivalent to one linear foot of 
Db © 


bare tube in shell and bare tube exchangers. See 
Kern Heat 
tended treatment of fin calculations 

Figures 1l and 12 


employing low-finned tube 


Process lransfer” (¢ hapter lo, for an ex 


give the costs of shell and tube ex 
changers for nominal 34-inch 
QOL) and l-inch OD 


abscissa is calibrated for shell diameters « mploying steel 


tubes on common layout Lhe 


tubes 16 feet long on the layouts indicated and serve to 


identify the surface for a full shell. An exampl ot the 


use of the curves follows 


132 





x 14 BWG mw-Finned, Stee 


x |6 BWG ow-F nned, Admiralty 











FIGURE 12—Cost of floating head exchangers, 150 psi operating pres 
sure, l-inch low-finned tubes 


Example I—Steel 
Calculated requirement of bare tube exchanger is 1150 square 
feet. Shell side bare tube coefficient used in arriving at surface 
40 Btu/hr. sq. ft. F. Tubes %-inch OD x 14 BWG x 16-foot long 
steel on l-inch square pitch. 150 psi working pressure. Cost of 
bare tube unit from Figure | (25-inch ID shell $5800. There 
are 0.1963 square feet per linear foot of Y-ine h bare tube The 
9760 linear feet 
} 


0.565 linear foot of low-finned 


exchanger thus contains 1130/0.1963 
From Figure 9, upper curve 
tubing are equiv alent in performance under these conditions to 


one linear foot of bare tubing The low finned tube exchanger 
will thus contain 
760 0.565 50 
or at 0.496 square feet of surface per linear foot of low-finned 
tubing 3250 0.496 
From Figure 11, the nearest full exchanger will have a 
inch ID and 1 
From Figure 1] 


1) linear feet of low-finned tubing 


1610 square feet 
19% 
15 square feet 


cost 19%-inch ID shell $4800 


Example I1—Brass 

Calculated requirement of bare tube cooler 1 5150 square 
feet. Shell side bare tube coefficient used in arriving at urtace 
is 150 Btu/hr. sq. ft. I Tubes %-inch OD X 16 BWG lo 
foot long admiralty on '%¢-inch triangular pitch 

Cost of bare tube unit from Figure | 5-inch ID shell 

$17,300 

Linear feet %4-inch OD tubing, 31 0.1963 

From Figure low-finned 
equ valent in performance ! 
foot of bare tubing. The lov 


conta 


16.050 
9, V.025 tubing 
mditions to one line 
exchanger will thus 
16,050 10,050 feet of low-finned adn 
tubing o 158 square Ie urlace per linear foot of 
finned miralty n shell ilibrate 
Figures 1] 1Z ) ( ibes ,050 043 
196 
1400 square feet admiralty irlace 
square loot steel surface 
From Fie ae ) st full exchange 


feet steel w ve i y hell and 
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FIGURE 1—Rupture stress versus Larson-Miller parameter 





1 EARNINGS 
Gd CAPITAL 


1000 DOLLARS /YEFEAR 


S OVER BASE CASE 


G 
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CAPITAL “1000 DOLLARS 


FIGURE 2—Earnings versus capital invested in tube wall 
thickness 


What Are Heater Tubes Worth ? 


Quickly find most economical tube temperature, wall thickness and corro- 


sion allowance when process conditions set tube size, heat load and outlet temperature. 


R. B. Smith and R. R. Edison 


sir Kesearcn Laboratorie f 


Harvey 


AS IN ALL process 


tubes will take economics into consideration. A balance 


design, the proper design of heater 


ol capital against expected Savings 1n operating expense 
Is required to determine the correct investment in heater 
tubes. It is 


important that the proper return ts realized 


on all money spent Three aspects of tube design wall be 
considered: Optimum Heater Tube Wall Thickness, Op- 
timum Corrosion Allowance, and Optimum Tube Tem- 
perature. 

thie kine 


and savings 


In wall and corrosion allowance both capital 


in Operating cost vary with tubs thickness 
The proper investment in thickness must be decided on 
the basis of stipulated incremental payout. The principle 
of incremental payout as applied to process design has 


briefly a 


Where increased earnings are obtained with tn 


been discussed by Smith and Dresser,’ but is 
follows 
creased capital but where there is a decreasing rate of 
return on each additional dollar invested, the proper in 
vestment is such that the last dollar spent will bring in 


the stipulated return 


1956—PETROLEUM 


In petroleum processe janagement might require an 
incremental payout ol trom te ) eal Ihat 3 i 
tipulated return of 20° to percent, Thu the last 
dollar invested in tube wall thickne hould pa out in 
» years if the stipulated return is 20 percent 
In the case of optimum tubs temperature, only ¢ ipital 
varies with tube temperature Operating CX Pe nse are 
constant Ihe economu problem 1 therefore one of find 
ing the simple minimum tube investment 

Optimum Heater Tube Wall Thickness [fur a 
“ven pressure the thickness of a heater tube wall deter 

vhich the metal 3 ubiected I hie tre 
1] 


which an alloy will stand ih with tune and temper 


Triitie the tre to 


ature The higher the tre at a iven 


shorter the tube life wall be 


tf Tipe rature the 


vall thickmne 
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An increase in 
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(representing cafnital) will decrease and result 
tube life 
A method for 


the de 5 


ating cost is deve loped 


stress in 


longer (representing avinegs in Operating cost) 


thickne 


red balance between capital and 


determining the which will give 


avings in oper- 
The cost of the metal in a heater tube may be repre- 
sented as 
Clost TD, thw 


in consistent unit 


For 
eter will be set by flow and pressure drop conside rations 


the 


any given heater requirement, the inside tube diam 


mean diameter will 
he 
a 50 percent change in wall thickness will gen 
the than 


cent. For a given heat absorption requirement, the length 


If the inside diameter is constant 


vary slightly with thickness, but will considered con 


Stant since 


erally change mean diameter by no more ) per 
can he 


ol 


Assuming that the cost 
he 


equation | 


considered to be constant 


installing the tubes will 


of 


labor for some constant 


times the cost the tubes may be rewrit 


ten a 


( apital Kit 


where K, is a constant 


Ihe 


expressed as 


yearly operating cost for a heater tube may 


Operating Cost/Year Capital x Fixed Charges 


Replacement Cost 
Years to Replacement 


The fixed charge as used here is that proportion of refin- 


ery overhead expense taxes, Insurance, maintenance, 


et which is assigned to each capital investment. Assum- 
ing that replacement cost is equal to initial investment, 


the operating cost becomes 


Kt 


Year Kt 


Operating Cost 


where: y years to replacement 


The earnings which may be attributed to the choice of 


one tube wall thickness over another are 


Earnings Base Case Operating Cost New ( 


Cost or 


ise Operating 


B K, tk 


Earnings 
y 


Ihe A.S.A 


thickness for heater tube 


the following formula for wall 


suvgests 


PD 
2YP 
where y a 


constant (0.7 for most heaters 


The above equation is rewritten in terms of inside diam- 


eter since I.D. is set by flow considerations 


where D inside diameter, inches D 


Equation 7) may be transposed to 


PD ( $ 
2s | Y)P ) 
‘ will be considered a constant 


will 


The factor p 


since its value ordinarily change no more than 3 


percent for a 50 percent change in s. Hence 


where K constant 


$ , 


And, if the allowable stress is said to be a percentage of 


the rupture stress, Equation (9) becomes 


where: n fraction of rupture stress allowable 


8 rupture stress 


Substituting this into Equations (2) and 


( apital 


and 
K,K.PD 


ns 


Earnings 
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but K,, K,, P, D, 2, and n are constants: therefore a new 
constant, K, may be defined, giving 


Capital 


KI 


8 


Earnings B 


where K 


a constant 

Values of the rupture stress, s’. are obtained from Fig- 
ure 1. Rupture stress is plotted against the Larson-Millet 
parameter of time and temperature’ for carbon steel and 
5 Cr, 0.5 Mo steel. Similar curves for other alloys are 
available in the literature.” 

Using Equations (1!) and (12) and Figure 1, a plot 
of earnings versus capital may be made. The following 
example illustrates this procedure 


Example 
Alloy: 4-6 Cr, 0.5 Mo steel 
P 640 psig 
D 5.9. inches 
Maximum tube temperature 
Stipulated return 


1095 I 
20 percent 
Fixed charge 15 percent 
Heater will be operated 95 percent of the time or 8330 hours 
per year. For convenience assume that K 10° (any value could 
be assumed without changing the point of optimum return with 
respect to capital 
For 10.000 hours tube life 1.2 years it 1095 |} 

Parameter 1095 + 460 x 10 x 0) + log 10,000 


From Figure 1, s 8200 psi 


Capital 10°/8200 $12,200 
10° * O.15 10° 


( y © 
Iperating Cost 8200 8200 


$11,990 per year 


This will be used as the base » By similar procedure the 
values in Table | are calculated 


TABLE 1 


Earnings 

ver 

SERVICE Para- Base 
meter Rupture Capital Op. Cost Case, 
Hours Yrs Fig. 1 Stress $1000 $1000 Yr. $1000 Yr 
0.000 2 7 AK) 0 
Base 
Case 
YO 000 6.84 
OOOO 
200.000 
OOO) 


x O44 


In Figure 2, earnings are plotted avainst capital The 
proper investment in tube thickness is the point on the 
curve where the slope of the curve is equal to the stipu 
lated return, that is. where d( Earnings) /d/(¢ apital 
stipulated return. The point where the stipulated return 
is 20 percent has been indicated on Figure 2 and cor 
responds to a capital investment of approximately $18 
900. From Equation (11 
900 5300 psi. From Figure 1, the correct design life 
for the tube is 115,000 hours or 13.8 years. If the allow 


able stress is 70 percent of the rupture stress Equation 


the rupture stress is 10°/18 


7) gives a design thickness of 0.536 inches 

It is not necessary, however, to make the tedious cal 
culations and plot of the example. A mathematical analy 
sis of the equations involved will lead to a more or less 
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FIGURE 3—Reciprocal point slopes from Figure | versus parameter 


direct solution Taking the derivative of Equation 12 


gives 


KI kK 
d ds , 


and the derivative ol Equation 


d( Capital 


' 
By definition 
d } irnines 


d(¢ ipit il 


\ ding Equa 


where R 18 the stipulated rate ol return 


tion (13) by (14 and equating to R give 


| 
R I 
With the equation 


, 
Parameter 


and the fact that © y tine 


can be shown that 


K 


or in terms of hours « 


K 
H 


where 


hours ol 


The slope at any point on the curve in Figure 
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FIGURE 4—Design tube life for stipulated return for carbon steel 


d(log s’) /d( Parameter For convenience. values of re 


, 


ciprocal slope, d(Parameter)/d(log s are plotted 


against the parameter in Figure 3 


For any value of time, ©, the right hand side of Equa 


tion (16) may be evaluated, This has been done in 
Figures 4 and 5 where the right hand side of (16) is 
plotted avainst time using temperature as a paramete! 
and evaluating d(Parameter)/d(low s’) from Figure 3 
Charts for carbon steel and 4-6 Cr, 0.5 Mo steel are 
given, but sumilar plots could be made for any alloy for 
which the rupture stress curve of Figure | is available 
Figures 4 and 5 can be used to solve directly for the 


design thickness for stipulated return lo illustrate the 


‘ xample would be solved as follows 


R ) O15 
iH #430 0.000042 
From Figure 5, design service is 115,000 hours or 13.8 
years. The rupture stress from Figure 1 is 5300 psi. If the 
allowable stress is 70 percent of the rupture stress, design 
thickness from Equation (7) is 0.536 inches, This is the 
same result obtained graphically in Figure 2 

The A.S.A. code specifies an allowable stress of 3500 
psi for 4-6 Cr, 0.5 Mo steel at 1095 | 


quire a minimum thickness of 0.572 


This would sc- 
inches for the ex- 
ample, In this case, the code requires a thicker tube wall 
than that determined by the economics; and, of course 
the thicker tube would have to be installed. If the thick- 
ness determined by the economics is greater than that of 


the code, it might be more profitable to install the greate: 


136 
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FIGURE 5—Design tube life for stipulated return for 5.0 Cr-0.5 Mo steel 


thickness In any event the code requirement IS ap 


parently not far from the economic requirement 


For a given temperature and alloy, Equation (16) and 
its graphical evaluation in Figures 4 and 5 show that the 
optimum service life of a tube (from which optimum 
thickness is calculated) is independent of pressure, diam 
eter, cost of alloy, etc., and depends only on the stipulated 
return and fixed charges 

In the above discussion however the allowable stress 
was considered to be a fraction of the rupture stress In 
many cases, the allowable stress is defined as the stress 
viving | percent creep in 100,000 hours. ¢ reep could be 
used as a criterion for this analysis in the ame manne! 
as rupture stress provided that a relationship with time 


and temperature could be established 


Optimum Corrosion Allowance 
tice, time is not directly considered in tube design. ‘The 
A.S.A. B31.1-1955 


the allowable Stress at any given temperature without 


In COMMON prac 


Code for Pressure Piping, specifies 


regard to time of service. The minimum thickness of the 
tube wall is calculated from the code and a corrosion al- 
lowance added. The amount of corrosion allowance 1s 
capital investment and should be determined by 
balance of capital against savings in operating cost 
simple equation for the proper corrosion allowance is 
ck veloped 

When the corrosion allowance that has been added to 
the minimum design thickness has been used up in service, 
the tube is retired. The corrosion allowance can there 


fore be analyzed on an economic basis since the last 





dollar invested in corrosion allowance must bring in the 
stipulated return 


corrosion 


Design thickness code requirement 


allowanc ( 


t t ly 


where t’ design thickness, inches 


t thickness required by code. inches 
y design years of tube service 


As in tube wall thickness, capital will be considered as a 


constant times thickness 
Capital = K(t + Iy 


And again 


Operating Cost/ Year Capital 
Replacement Cost 
Years to Replacement 


Operating ¢ ost K (t ly I 


Base Case Operating 
Earnings B K t 


The following example illustrates how earnin and 


( apital are related 


Example 
Code requirement thickness 0.572 inches 
Corrosion rate 0.01 inches per year 
For convenience, let K 10,000 
Base ( is¢ 
( apital 


Operating Cost 


Allowance for two years of corrosion 
10.000 (0.572 0.0] 9 $5920 
10.000 (0.5 0.0} VOWS 
LO.000 (0.572 0] 


¢ 
Similar calculations give the values in Table 2 


TABLE 2 


Operating Earnings Over 
Capital Cost Base Case 
Years of Corrosion Allowance $1000 $1000 Yr $1000 Yr 


A plot of earnings versus capital is shown in Figure 6 
While earnings reach a maximum at about 20 ye; , 
rosion allowance. very little increased earning ‘ ob 
tained pel dollar of capital invested alter 15 years cor 
rosion allowance. For a stipulated return of 20 percent 
d( Earnings) /d( Capital 0.2. a corrosion allowance of 
about 12.8 years is indicated 

A direct mathematical solution for the corrosion al 
lowance for stipulated return can be obtained from Equa 
tions 17) and (18 The derivatives of these equation 
are 


Kt 


By definition 
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FIGURE 6—Earnings versus capital invested in corrosion allowance 


Lherefore, dividing Equation (19) b 
1 


to R ive 


md equ iting 


or soiving tor the Optimum 


\ 


Design thickne is then 


Thi result check vith that obtained 
Equation 22 ows that lor at 
ill =thickme the Opin coro 

lunction of corrosion rate tipu 


charge Actual dollar co 


out of the equation 


be (Orie 


Proper choiwe of the corro 
of using Equation PZ 
for Vi ) allo on cor 


irface due » oxidation 
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FIGURE 7—Tube cost versus maximum tube temperature 


surface will depend on the feed stock and must be de 


termined by experience or testing 


Optimum Tube Temperature [1 the preceeding 


dis uSSIONS ol tube wall thi kness and Corrosion allowamn _- 


the economics we re considered for a viven tube tempera 


ture Actually, tube 


temperature itself is a matter for 
economic analysis The cost of a tube installation will 
vary with the tube temperature. For a specific heat load, 
a higher tube temperature will require less heat transfer 
area but a thicker tube wall. A lower temperature requires 
more transfer area but a thinner tube wall, The optimum 
tube te Inperature requires the least capital investment, A 
simple chart for determining Optimum tube te mperature 1s 
developed 

Naturally, other considerations such as coking or hy 
drogen attack may limit the allowable tube temperature, 
depending on the feed stock involved. ‘These factors must 
be considered after the economic temperature is obtained 


As in tube wall thickness 


Cost of tubes TD,,.thLw in consistent units 


The tube wall thickness will be that required for the 
hottest spot on the tube. The thickness is calculated by 


PD 
] v)? 


where is the allowable stress under the A.S.A. code at 
the highest skin temperature of the tube. If all the tubes 
in a heater are to have the same thickness, then the hot- 
test portion of the hottest tube will control the thickness 
of all tubes. However, if tubes in different sections of the 
heater have varying thicknesses, the method may be ap- 


plied to any one section at a time 


In a given heater design, total heat absorption, inside 
tube diameter, and oil outlet temperature are generally set 


by process considerations 


The required area of the tube is related to the maxi- 


mum tube temperature as follows 


Heat flux 


Ww here 


The difference between tube temperature and 
oil temperature 


Generally, the last tube in a heater will be the hottest 
tube, and the side toward the center of heat radiation will 
be the hottest spot The heat flux at the hottest spot will 
be a factor, f, times the average heat flux. The value of f{ 
depends on the design of the heater. For a circular he 
it can be shown that 


number of tube rows 


ipproximately 
tube spacing (expressed in tube diameters 


Equation (25 thus becomes 


Maximum heat flux 


O [ 
Average heat flux 4 f 
where: T Tube temperature at hottest point 
U is evaluated in the hottest tube 


TDI © 


And since A 19 WE Py ee 


120 120Of 


@ D X Ave. Heat Flux 7 DU (1 


The following example shows how tube cost varies 
with maximum tube temperature 
Example 


Circular heater, all tubes to have the same wall thickness 

Alloy: 4-6 Cr, 0.5 Mo Steel (0.285 Ibs./cu. in., 0.645 $/lb 

LD 5.9 inches 

P 640 psig 

Oil outlet temperature 975 | I 

.@) 18.12 10° BTU per hour 

| 151 BT hr 8q {t./} 
ated in the hottest tubs 

Single row of tubes, tube spacing 1.8 tube diameters 


based on inside surface and evalu 


f | 
1.8 


At 1030 F maximum tube temperature 
A.S.A. allowable stress (from Figure % 
640 * 5.9 


9950 psi 


— 0.328 es 
5950 — 2 & 0.3 & 640 48 incl 
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FIGURE 8—Allowable stresses from A.S.A. Code B31.1 1955 


151 
Ave. Heat Flux 1.75 1030 975 1740 BT 


12 & 18.12 K 10° 
7 x 5.9 & 4740 

Cost 7 (5.9 + 0.328) * 0.328 * 2470 * 12 
0.645 $35,000 


Length 2470 feet 


Similar calculations at other maximum temperatures 


give the values in Table 3 


TABLE 3 


Maximum 
Tube Allowable 
Temp., F Stress, psi 


Ava. Heat 
Thickness, Flux BTt Length, 
Inches Hr. /Sq. Ft Feet 
ooo 7350 ().264 2 160 40 
ono 5050 O.428 4 2440 
1On0 00 O41 4 non) 
OWS iow 0.572 l 


HO 2100 0.990 § 736 


20) ooo 45 4.400 605 


Cost is plotted against maximum tube te mperatures in 


Figure 7: minimum cost is obtained at about 1095 F 


A direct mathematical solution for optimum tube tem 
perature may be derived in a manner similar to that for 
tube wall thickness sy the Same reasoninvy as Wa ap 


plied in obtaining Equation (2 
Cost of tubes KitL 


and, as in Equation (9 


Therefore, 


Cost of tubes 
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FIGURE 9—Alowable stresses from ASA. Code B31.) 1955 


Differentiating with respect to maximum tube tempera 


ture gives 


d ) KK ( | dl 
dl § dl 


d 
At minimum cost and the constants 


Equation 2) drop out reducing it to 


dl I d 
dl 


From Equation 


and diffe rentiating with r¢ pect to ten per ature is 


Substituting 


Thus, for any given alloy, the oil te mperature determine 
the optimum tube te mperature. The optimum tempera 
ture is independent of alloy cost tube diameter pre ure 
total heat absorption, et 

In Figures 8 and 9, allowable stresses for a number of 
alloys have been plotted against temperature. The right 
hand side of Equation 29) may be evaluated from these 
curve For any value of 7, allowable stre is taken 
directly from the curve, and d7//ds 1s the reciprocal of the 


slope of the curve at thi point, Substituting these value 
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FIGURE 10-—-Oil outlet temperature versus tube temperature for mini 
mum tube cost 


in Equation (29) gives 7 The chosen value of 7 is the 
optimum tube temperature for this value of 7 This pro 
cedure has been followed for the alloys in Figures 8 and 9 
and the resulting series of curve Is pre ented in’ Figure 


lO and 11 


heater, the optimum tube temperature may be read di 


Given the maximum oil temperature of the 


rectly from these curves 

For the example, an oil outlet temperature 
wives a maximum tube temperature of 1095 F for 4-6 Cr 
0.9 Mo Steel, which checks with the result obtained from 
Figure 7 

Conclusion lor a viven tube design, where total heat 
load, inside tube diameter, and oil outlet temperature are 

the proce the tubs temperature for minimum 


be determined from the Equation 


Lhis can be solved directly by Figure 10 


or il 1 hie temperature determined is that of the hottest 
portion of the tube. Using this temperature 


et by the A S.A. code may be 


the rt qpuire dl 
minimum thickne 


calculated by 


With the wall thickness thus determined and an esti 
mate of the corrosion rate at the maximum tube tempera 
ture, the corrosion allowance for stipulated return is cal 
culated by 

( Jptinnurn ¢ orrosion Allowance \ R | 

The thickness determined by the allowable stress unde) 

the A.S.A, code may be checked against the thickness for 
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stipulated return as determined by optimum tube wall 


thickness. In general, however, the code thickness plus 


he I] hould 1 
thie optimum COTTOSION allowance Shou provide if) «ae 


ceptable design 


NOMENCLATURI 
tube are i, square feet 
ise Operating cost 
{f tube metal, $/lb 

Inside diameter, inches 
Mean diameter, inche 
Qutside diameter, inches 
Fixed charge, $/year 
Max. heat fl : 
Operating hours per 
orrosion rate, nches 
K, are constants 
Length, feet 
Fraction of rupture 
Pressure, psit 
lot il heat ab orptior 
Stipulated return 
Allowable stress, ps 
Rupture stress, ps 
lemperature, I 
Absolute tempcrature, R 
Oi] temperature, I 
Wall thickness, inche 
Over-all coefficient of he 
tube, ST hit sq. It 
Alloy density, Ibs./cu. in 
\ constant in A.S. A. tub 
lube life, years 
lube service, hours 
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Delaware City power station 


New Refinery Trades 
Coke for Power 


Using the first boilers designed specifically for 
firing with fluid coke, the power station for ‘Tide Water's 
new refinery combines economy with reliability. 

William C, Cauthen 


& | { 
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New Refinery Trades Coke for Power... Delaware City 


terms ol powe! produced from fuel 


UNITED STATES STATION COAL RATE cay ot ae oe Gee te 


is) percent 


powe! Station In 








condensing-extraction station has 

fuel power economy of about 43 pel 
cent. Other factors must be consid 
ered if a complete evaluation of the 
difference in Operating costs 1 ce 


ired 


it 


Figure 4 shows a simplified flow 


BTU PER KILOWATT HOUR 


diagram of one turbine Figure ) 
U.S AVERAGE shows a simplified diagram for normal 
COAL ONLY operation with three boilers and two 
turbines supplying the refinery load 
For this case, the station heat rate 
about 8700 Btu per kilowatt hour of 
net generation See Net Heat Rate 
lable 


POUNDS COAL PER KILOWATT HOUR 


GE. BEST 
12,500 BTU COAL 
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Provision for growth—Shutdown 


ELAWARE CITY POWER STATION lor future additions could nen be 
HEAT RATE 6700 BTU PER KWHA 








tolerated. The main building and al 


20 wb 0 5 40 45 50 60 mechanical and electrical appurten 
YEAR 





ances have been sized and arranged 


to accommodate one or more future 
FIGURE 2—Trend in station heat rates turbine-generators The main stack 


has also been designed to accommo- 


date a future boiler. The power sta 
tional petroleum coke Particl are expected by combining the extensive 


tion site was developed to provide 
mall like beach sand. They pour facilities in one plant The water for future units. Additional units can 
freely and are clean in) comparison treatment plant will be owned by the 


thus be installed without shutdown of 
with other coke Fluid coke burns 


refinery and operated and maintained any of the existing units 
with less than one-half percent fly by the power company 
ash. ‘The heating value is above 14 Steam system There are four 


000 Btu per pound, It contains Little Heat cycle-—The requirement for steam levels in the power station 


volatile matter and can be transported flexibility in operating range had a Steam comes from the boiler at 1300 


by pipe line with compressed att marked influence on the selection of 


psig, 950 F. Automatic extraction to 
Supplemental fuel such as oil or gas the 


heat cycle. Figure 3 shows a com the refinery is at 600 pounds, 750 F 


is needed to bring the coke to ignition — parison between th simplified cycles | Station auxiliary steam is 175 pounds 
temperature and to maintain com of two generating stations. The cvcle 195 F 


And 40 pound steam, 380 I 
bustion 


at the top is for a totally condensing is used for Space heating and steam 
Since considerable quantities of fuel tation. The evcle below is for the tracing. Pressure reducing and de 
gas are produced in the refinery op 


erations, this will be used to supple 


ment the firing of the fluid coke. For Net Heat Rate 
certain Operating conditions there 


Total boiler steam make 990,300 Ib/h H «1,468 Btu/it 
H00 psig to refiner 540,000 H = 1,381.5 Btu 
Refinery condensate returned 310,000 

and fluid coke. In this event, residual — Demineralized water temperatur 65 | 

Boiler blowdown 1200 lb/hr 

Howler efficrenc 


may be a deficiency of both fuel gas 


fuel oil will be fired in) combination ' 86 percent 
Potal-power generated 47,600 kw 
with the other fuels tation power required 9500 kw 
Power to refinery 18, 100 kw 
. A Heat absorbed* 
Treated water One central treat 990,300) (1.468 960.300) (427.7 W.000) (240.8 1.034.000.0000 
Steam from boiler Feedwater Desuperheating Btu/br 
ine plant will supply make up wate! eae 
Heat chargeable to refinery 
for both the refinery and _ the powell 540,000) (1,381.5 61) + (230,000) (61-33 720,000,000 Btu he 
Power required to make refiner 
340,000 


steam 


station. Pre-treated water will be 
x 0500 5,180 kw 
supplie d the powel! station for general 000,300 


Correcting for lower feedwater pressure 5.180.-1,.000 4180 kw 
utilities. Demineralized water is to be Power required for power generatios 


0,500 4,180 5,320 kw + 280 kwt 5,000 kw 

supple d for boiler feed, In addition Net station heat rate 
1,034 ,000,000 720,000,000 414,000,000 
this one water treating plant will 4,600 Btu kw-hr 
47,000 5.000 O86 42,000 O.86 

* Neglecting 200,000 Btu, hr absorbed by blowdown 
t Includes pumping 30,000 gpm of cooling water against 25 foot head and portion of water-treater load 
Notes 1) All heat contents based on sero for liquid water at 32 


supply the refinery needs tor pre 


treated water, zeolite treatment and 


Power requirements for generating 600 psig steam are assumed to be the same as for 1300 psig steam t ” 
the power required for feedwater pumping. Station power requirements shown here are somwehat higher thar 
usual, because the Quid coke fuel is harder to pulverize than 


demineralized water. Much better 


Oe 


operating economy and control are 
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Turbine flow diagram 
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mamtenance, De 
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low added 
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feature the pro-rata share of the 


initial capital investment chargeable 
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mated at about $160 per kilowatt of 
Thiarre plat Capac ity This compare 


favorably with the average cost of 


modern fuel burning plants ims the 
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Operating cost Operating costs 
are made up of three parts: fuel, fixed 
mainte 


and and 


Fue | 
lightly less 
total 


charges operation 


nance cost usually amounts to 


than 50 percent ol the 
Fixed-charges are slightly more 
than 40 percent, Operation and main- 
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eration ol power process steam 
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possible 
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STACK LOSS STACK LOSS STACK LOSS 
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FIGURE 5—Simplified heat balance—three boilers and two turbines 
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CRUDE STOCKS CRUDE RUNS TO STILLS GASOLINE STOCKS 


(Mithons of Barrels tnd of Month) (Thousands of Barrels Daityi (Mithons of Barrels End of Month) 


Ang keep Oct Mew Dee 
1955 Ex EET me | 
DISTILLATE FUEL STOCKS RESIDUAL FUEL STOCKS KEROSINE STOCKS 


Millions of Barrels End of Month) Milhons of Barrels End of Month (Milhons of Barrels End of Month 


Taki ng Stoc @ Refinery runs at all-time peak 


‘ 
Cecil W. Smith Gasoline production near record 
Economics Editor @ Crude imports hit highest level 


DISTILLATE RESIDUAL DAILY 
CRUDE OIL GASOLINE KEROSINE FUEL FUEL IMPORTS 


Pro- Runs to Stocks Pro- Stocks Pro- Stocks Pro- ” Stocks Pro- Stocks 
duction Stille End of duction Endof duction Endof duction Endof duction Endof Crude Total 
MONTH Dally Dally Month Daily Month Datly Month Daily Month Daily Month ou Olle 


mo: 


jure 6,500 6,947 285,155 3,482 165,404 306 28,184 1,399 86.325 123 50,216 
uly 6,242 6.916 284,804 3, 158,010 295 31,953 1,416 101,657 J 54,365 
Auguat 6,862 281,043 . 153,168 302 34,949 1,453 117.579 069 56.332 
September. " 6.939 2 3, 150.916 301 37, 1,514 t 4 56,702 
October 23 6.834 266 2 149 661 310 37, 1,545 < 2 066 56.541 
November i 6975 264! 3,53 150,604 354 : 1,622 32 : 54,891 
December “ 7,238 258,385 . 155,400 381 1,668 52,105 


1955; 


qppuery , 376 260, 156 3.636 169.562 409 1,740 
ebruary . ¢ 258,630 3,65 181.643 374 28 1,847 2 46.042 
March « 264,430 3,545 183,972 357 1,703 62,4! . 44,970 
April mf 275,232 3,502 175,601 312 21,486 53 70,139 . 43,838 
May 2 276,948 3,60! 168,751 296 26,375 83,559 . 45,083 
june d 270,850 3,72! 157,439 269 29,830 j 100,652 j 44,398 
uly ° 264,601 3 157,079 226 32,749 57! 119,169 J 44,894 
August. ’ A 256.427 3,82 151,912 290 35,292 7 133,675 d 45,480 
September A 7 4S: 256,269 3.7 150 194 279 36,361 ) 46,267 
October A 267,346 3,827 153,103 309 36,705 47,040 
November 02 260,707 3, 157,871 341 33,283 J 44,071 
December 762 265,610 3,916 165,433 395 26,770 1,765 111,333 39,174 
1956; 
January 2. 261,592 3,927 183,905 385 21,310 1,923 86.141 
february 3 j 259,504 3,854 196,092 385 18,712 1,918 71 
March ’ 27 265,683 $820 190,698 342 17,215 60,846 13 12.984 
April 277.12) 1.646 193,290 20g 18,227 63.571 1,13 $2,740 
Ma 7.057 276.400 4,715 184.676 2903 21.710 1.705 76.632 


lune 7.045 274.677 1006 180.729 204 26,059 





49.457 


247 
71,335 : 35,673 


5.686 
94,005 776 


Week Ended 


7 20-56 7,111 274,927 +.851 178,352 295 28,569 24 109.004 
7-22.55 6,650 270,027 £710 157.678 275 $1,206 1,553 12.392 


Source: lhata for last two months from AVL; prior monthly data from HBureau of Mines lata in thousands of barre 
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FIGURE 1—Production of hydrogen cyanide from ammonia, natural gas and air 


Hydrogen Cyanide... Acrylonitrile... Nitroparaffins... Aromatic Nitro Compounds 


Nitrogen Compounds From Petroleum 


The difficulty in separating these petrochemicals from crude petroleum 


results in their being synthetized from hydrocarbons and nitrogen compounds. This 


article gives the methods and lists important reactions and uses. 


Lewis F. Hatch 
University f Texa Austir 


APPRECIABLY more progress has been made in 
converting hydrocarbons to nitrogen-containing products 
than in the separation and utilization of naturally o« 
curring nitrogen compounds. There are several good 
reasons for this lack of progress in the utilization of the 
nitrogen compounds in petroleum. They are difficult to 
extract and are obtained as complex mixtures; they have 
essentially no commercial applications; and, in the past 
they were considered to be relatively inoffensive. Re 
cently, however, nitrogen compounds have been shown 
to have harmful effects as gum and color formers and 


as catalysts poisons. This has resulted in a reappraisal of 
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the importance of these compounds and a renewed re 
search activity 

Nitrogen compounds may be obtained from petroleum 
either by extracting the compound originall present in 
the crude oil or formed during refining processes or by 
synthesis from petroleum hydrocarbon olefins and 
acetylene I he compound produced by ynthesi are 
usually derivatives of ammonia or nitric wid The most 
important are the nitro-paraffin aromatic nitro com 
pounds acrylonitrile hydrogen cyanide and ammonia 
itself 


Natural gas and air are particularly well suited as 


] 17 
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Ammonia 


——H2-—NH3 


No (NHg)oSOq Ammonium Sulfate 


Ai 


r 
|_{CH 4). HcecH + Ho 


CHp=CHCN 


Acetylene 


Acrylonitrile 





[CHa] +NH3, CK 


FIGURE 2—Nitrogen compounds from natural gas (methane) and air. 


Hydrogen Cyanide 


raw material for the integrated production of several 
Figure 2 


The Forties plant of American Cyanamid at Avondale, 


Wnportant nitrogen-containing compounds 
La., is typical with its production of acetylene, ammonia, 
acrylonitrile and ammonium sulfate 
Ihis plant is described by S. Strelzoff in PerroLeum Re- 
FINER, 35(3), 167, 1956 (March). 


hydrogen cyanide 


NITROGEN COMPOUNDS IN PETROLEUM 


Nearly all crude oil contains at least traces of nitrogen 


compounds while none contains more than about 0.9 


lable | 


to depend largely on the geographical location 


percent Lhe nitrogen content ol petroleum 
appeal 
ol the well and, to a lesser extent, on the field or geo 
logical formation. The nitrogen content of various fra¢ 
tions of crude. oil increases with an increase in boiling 
range, This is important because of the current trend to 
cut deeper into crude oil for catalytic cracking charge 


‘I he If 


pets oleum-—basi 


are two broad types ol nitrogen compounds in 
nitrogen compounds and nonbasi 


nitrogen compounds, ‘There is no sharp line of demarca 


Richter, et al, of the 
Mobil Laboratories has proposed that a basi 


tion between the st two types 
Socony 


nitrogen compound be defined as one which can be 
titrated with perchloric acid when dissolved in a 50/50 
solution of acetic acid and benzene The principal basi 
compounds in petroleum by this definition ar deriva 


tives of pyridine, quinoline and isoquinoline 


SN N N 
Pyridine Ouinoline Isoquinoline 
The nonbasic compounds are derivatives of: pyrrole, in 


dole and carbazole 
He CH 


H¢ CH 
N 
N N 


Pyrrole ladole 


Carbazole 


Neither nitriles nor amides have been isolated although 
their absence has not been proven. They are nonbasic. 

The ratio between basic and nonbasic compounds is 
usually indicated as the ratio of basic to total nitrogen, 
Nz/Nvy. This ratio is between 0.25 and 0.34 and is re- 
markably constant for different crude oils, various frac- 
tions, and even the residue. This would indicate that the 
types of nitrogen compounds remain in the same ratio 
with increasing molecular weight. The types and rela- 
tive proportion of types are constant, although the total 
amount of nitrogen compounds will vary considerably 
from one crude to another and from one fraction to 
another, 

The question of compound formation during distilla- 
tion or other heat treatment has been answered at least 
partially by Richter and co-workers. They found that 
the ratio of basic to total nitrogen in Wilmington crude 
oil was not changed by heating it at 600 F, for 24 hours. 

Most of the early research on the isolation and identifi- 
cation of nitrogen compounds in petroleum was with 
basic compounds because of their relative ease of separa- 
tion. This work was originally carried out at the Univer- 
sity of Texas under the direction of J. R. Bailey and 
continued by H L. Lochte. Their work resulted in the 
identification of more than 40 compounds. A majority 
of these compounds were alkyl substituted quinolines 
The other 


methyl with an occasional 


with a methyl group in the No. 2 position 
alkyl groups were usually 
ethyl group 

The current general research interest centers around 
the nonbasic compounds about which little is known. It 
is thought that most of the problems caused by the 
presence of nitrogen can be attributed to compounds ol 
this type. The importance of nonbasic nitrogen in petro 
leum is indicated by the fact that API Research Project 
2 on the nitrogen constituents of petroleum will be 
confined largely to these compounds 

Separation lo utilize the nitrogen compounds u 
petroleum it is first necessary to separate them, preferably 


as individual compounds This Is not Cas\ for the Y are 


present in very low concentrations, and the nonbasi 


compounds have no ready handle to assist in their sep 
aration. Nitrogen compounds can be removed from crude 
oil or its fractions by extraction either with concentrated 
sulfuric acid or with liquid sulfur dioxide. The sulfuri 
acid reacts with many of them, and is unsuitable for 
isolation and identification purposes Sulfur dioxide ap 
pears to le ave the nitrogen compounds unchanged 


The separation of the basic compounds has been 


studied fairly extensively, and the following generalized 


procedure has been proposed by Lochte and Littmann 


TABLE 1—Distribution of Nitrogen by Fields Within U. S. 


Percentage 
of Fields 


Number 


Nitrogen Content, Percent of Fields 
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in their book “The Petroleum Acids and Bases” (Chemi- 


New York, 1955 


cal Publishing Company, Inc 


® Separation of the basic from neutral compounds by 
neutralization of the bases. 


® Fractional distillation to separate the mixture on 
the basis of differences in vapor pressure which, in the 
case of homologous series, approximates separation by 


difference in molecular weight 


®@ Some system of separation based on differences in 
a property other than vapor pressure or solubility of a 
salt 


® Separation on the basis of differences in the solu- 


bility of salts or other solid derivatives—fractional 


precipitation and recrystallization 


The initial extraction of nitrogen compounds is diffi- 
cult because of their low concentration, Probably only 
California crudes contain sufficient quantities to be con 
sidered as possible commercial sources. The procedure 
of Lochte and Littmann for working up the initial ex 
tract is designed to yield individual compounds and 
would be too expensive for general commercial use. ‘The 
fractionation and refining of petroleum bases to give 
mixtures are no more difficult than for similar mixtures 


of coal-tar bases 


Uses The commercial utilization of the nitrogen 


compounds in petroleum has been confined to the bases 


Mixtures of 


these bases have been pate nted as corrosion inhibitors in 


because of their relative ease of extraction 


the pickling of steel, in acidizing oil wells and similar 
uses. They also have been used in various spray com 


binations but with indifferent success. In general, coal-tar 


bases can do as well and at a lower cost 
Phe thre 


the most research in the utilization of petroleum nitrogen 


California oil companies whi h ha ( done 
bases have not found it possibli to produce and sell them 
future will be 
and the 


in competition with coal-tar bases Ihe 
determined largely by the price of coal-tar bases 


possible demand for a specific compound or series of 


compounds found only in petroleum. This requirement 


must come from a field such as drugs or dyes which are 


not too sensitive to raw material costs 


NITROGEN COMPOUNDS FROM HYDROCARBONS 


There are many hundreds of nitrogen-containing com 


pounds which are derived either directly or indirectly 


from petroleum hydrocarbons. Many of these are deriv: 


tives ol a flew primary petrochemicals obtained by a re 


action between ammonia or nitric acid and a hydro 


carbon, These are the compounds which will be discussed 


[he common nitrogen denominator fo1 all of these 


petrochemicals is ammonia. Ammonia is produced from 


hydrogen and nitrogen both of which are obtained a 
by-products of refining and petrochemical operation 
They also may be produced as major products for use 
in ammonia synthesis, although most of the newer am 
monia plants are designed to use petroleum derived by 
product hydrogen. Eighty-five percent of the estimated 
6.5 billion pound production of ammonia in 1956 will be 
from petrochemical sources 

Ihe processes for ammonia synthesis have been the 
subject of innumerable articles and will not be elaborated 


on here The most important use of ammonia 1s in avr 
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Auqusi, 


culture, but an appreciable quantity is used in the syn- 
thesis of petrochemicals by direct reaction with hydro- 
carbons or through nitric acid, the single most important 


derivative of ammonia, The total number of compounds 


derived directly from ammonia or nitric acid is not great 


but they are made in large quantities 


Hydrogen cyanide is tradition 


Hydrogen Cyanide 
ally produced by the action of an acid on an aqueous 


solution of sodium cyanide. The sodium cyanide is manu 


factured trom sodium amide and carbon 


NaNH T > NaCNn H 


2NaCN H.SO, Na. SO 2HCN 


Hydrogen cyanide has been a petrochemical sine 


1948 when it was first synthesized from ammonia. natural 


gas (methane and an 


oxveen 


CH, ) * 2ZHCN 6H. 


A typical process uses a platinum gauze catalyst at 


about LOOO ( and slightly above itmospheric pressure 


Figvure | The reaction mixture may contain 1] percent 


ammonia, and 12 percent methane with the remaindes 


being air. The effluent eas contain 9 percent hydrogen 


cyanide 1.6 percent ammonia ) percent hydrogen 


nitrogen, 25.1 percent wate ipo ind 


monoxide ( irbon choxide 


IH. / percent 


lesser amount of carbon 


methane and oxygen, Thi a cooled immediate] ind 


the ammonia removed be« it catalyze hyvdroven 


cyanide polymerization, ‘t] i hy 


either a polyh dro» boric acid ishing 


comple 0 
with sulfuric acid [he former method permi the re 
ammonia tor recyciing latter 


ulfate Lhe mn ion ol 
percent ind, if the 


COVE! ol the 
method yields ammonium 
immonia to hydrogen cyanide is 67 


unreacted ammonia | cled, the | } percent 


Uses Ihe prim 


production ‘ mutri ) ethylene 


oxide ‘ ad 1O1 ) ) It j 


Synthetic Rubber | | Acrelan(ia®%) 


Plastics Ho CHCN r (74%) 


Acrylonitrile 
Soil Conditioners i Dynet (7%, 


CHZOHC HCN - 


CHaCiCH#CHCH4( 

—« é NCCH oC HeCHol 

" rv ~~ o-Ne talk N 
Ethylene Adiponitrile 


cyonohydrin 


actic acid 


4 


Methy! methacrylote— CH sCHOHCN 


CHa-C-CN 


An 


Acetaider 
pentenn etaldehyde 
cyanohydrin cyanohydrir 


FIGURE 3—Some of major uses of hydrogen cyanide 
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1952 


Nitrile Rubber 
50% 





sar psn 


x Mecano) 


— Synthetic Fibers 
ATs “le 
—— 


Plastics 
12.5% 





1956 
(Estimated) 


Nitrile Rubber 


FIGURE 4—Acrylonitrile end-use pattern, 1952—40 million pounds; 1956—118 million pounds (estimated) 


used to a lesser extent to produce methyl methacrylate 
for plastics through acetone Rohm and 
Haas ) from sodium cyanide 
and the dichlorobutenes 


cyanohydrin 
and nylon from adiponitrile 
Tertiary alkylamines 
can be formed by the addition of hydrogen cyanide to 


, du Pont) 


tertiary olefins in the presence of sulfuric acid followed 
(Rohm 


200 million pounds of hy- 


by hydrolysis of the initially produced formamide 
& Haas, Monsanto). Over 
drogen cyanide are produced annually 


Acrylonitrile 


chemicals with a capacity 


Acrylonitrile is one of the few petro- 
200 million pounds per year ) 
far in excess of production. The reason for the rapid 
expansion in capacity was the anticipated extensive use 
of acrylonitrile for the 


production of synthetic fibers 


This use developed (Figure 4) but not as rapidly as 


expected, The producers of acrylonitrile are now busy 


searching for other outlets for their product 


Production The two methods used 
acrylonitrile are 


to produc e 
All of the new 
capacity utilizes the acetylene-hydrogen cyanide method. 


indicated in Figure 3 


HC =CH + HCN - CH, CHCN 


Because both the acetylene and the 


hydrogen cyanide 


come from methane, it is known as the 


“natural gas 
process - 

In this process acetylene and hydrogen cyanide in a 
mole ratio of 10 to | are charged to a rubber lined 
reactor containing an aqueous catalyst solution of alkali 
chlorides, cuprous chloride and hydrochloric acid. A 
pressure of slightly more than one atmosphere is main- 
tained and the reaction temperature is 80 C. 
mately 
nearly 


Approxi- 
10 percent of the acetylene is converted with 
100 percent of the hydrogen cyanide reacting. 
The yield of acrylonitrile based on hydrogen cyanide is 


150 


90-95 percent and 80-85 percent based on acetylene 
Small amounts of the following compounds are formed 
as by-products: acetaldehyde, monovinylacetylene, 1- 
cyanobutadiene, lactonitrile, chloroprene, divinylacetylene 
and vinyl chloride, The 


that used to dimerize 


catalyst solution is similar to 
acetylene and to add hydrogen 
chloride to a carbon-carbon triple bond. 

The four companies producing acrylonitrile are Ameri- 
can Cyanamid, Carbide and Carbon, B. F 
Monsanto. 


Goodri h and 
There are other routes to acrylonitrile, These include 
the dehydration of lactonitrile (I 
amine (II 


oxidation of allyl- 
from formaldehyde and acetonitrile (III 
and dehydration of acrolein oxime (IV 


© 


OCCH, 
pyrolysis 
I. CH,;CHCN > CH 
catalyst 
© > CH 
dehydration 
HCHO > CH 
catalyst 
dehydrating 
NOH > CH 
agent 


CHCN CH,COOH 


Il. CH, = CHCH,NH, CHCN 2H,0 


Ill. CH,CN CHCN + H,O 


IV. CH, = CHCH CHCN + H,O 


The patent literature reports the synthesis of acrylo- 
nitrile from various hydrocarbons and hydrogen cyanide 
and from olefins, ammonia and oxygen. 


Uses—The future of acrylonitrile probably lies with 
synthetic fibers, but substantial gains are being made in 
its use in plastics. It is used 
Bakelite chloride 
The use of acrylonitrile in the produc- 


as a copolymerizing agent 
with styrene 
Saran F-120). 


C-11) and vinylidene 
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tion of N-type rubber (copolymer with butadiene) re- 
mains at about 20 million pounds per year 

Acrylonitrile is a versatile compound for organic syn- 
thesis. It contains a nitrile group CN 
carbon double bond each of which may react separately 
or together. The reactions of the nitrile group include 
hydration, hydrolysis, alcoholysis, and reactions with 
olefins and formaldehyde, Reactions of the double bond 
include the Diels-Alder 
halogenation. One of the most interesting reactions is 


and a carbon- 


reaction, hydrogenation and 


cyanoethylation, the reaction between acrylonitrile and a 
compound with an active hydrogen atom to introduce 
CH.CH.CN 


tion reaction is actively being investigated with cotton 


the cyanoethyl group . The cyanoethyla- 
The cyanoethylated cotton is said to be more receptive 
to dyes, more resistant to rot, mildew and bacteria and 
to have higher abrasion and stretch resistance 

Figure 5 illustrates some of the more important types 
of reactions which may play an important role in the 
future of acrylonitrile. 


Nitroparaffins—In 1941 the first tank car of nitro- 
paraffins was shipped from Peoria, Illinois, and new stars 
had been placed in the firmament of petrochemicals 
They burned steadily but not brightly for the next fifteen 
years. These stars have now obtained a new magnitude 
with the recent announcement by Commercial Solvents 
Sterlington, La., 
plant was on stream. The plant has a capacity of 10 


Corporation that their nitroparaffin 
million pounds per year of the four basic nitroparaffins 
nitromethane, nitroethane, |-nitropropane and 2-nitro 
propane. 


Ihe slow expansion of nitroparaffin production was 
not caused by any limitations of the compounds. They 
are medium boiling (Table 2), mild odored and have a 
strong solvent power for a wide variety of substances. In 
addition to this they are used in the production of many 
different compounds, Commercial Solvents has syn 
thesized more than 2000 derivatives in their laboratories 
The nitroparaffins have only one fault—they are rela 
tively expensive The current expansion in facilities for 
their production presumably will he lp correct this fault 
Production produced by high 


temperature nitration of propane. ‘The process was dis 


Nitroparaffins are 


covered by H. B. Hass and co-workers at Purdue Uni 
versity in 1934 and placed into commercial operation 
in 1940 by Commercial Solvents 

Propane is nitrated between 390 and 440 C. In a 
Pyrex or fused-silica lined stainless steel reactor at a 
pressure of about 100 psi (See Page 171. De 1955 
PETROLEUM REFINER The nitric acid (75 percent) is 


TABLE 2 


Physical Properties of the Commercially Available Nitroparaffins 


Boiling 
Freez Point Refrac 
ing ‘ Sp. Gr ° Flash 
Abbre- Point 760 20 20 Point’ 
viation « mm 2 k 





ROCHsCHoCN 
B-Alkoxy - 
propionitrile 


RSCHpCH>CN 


B-Alkylmercapto>—~_ RSH 


propionitrile 


en 
HoCH»CH>CN 


B-Amino-— RNF2 


propionitrile 





RNHCHoCHaCN 
B -Alkylamino— 
propionitrile 





CHp=CHCOOH 


propionitrile 
Xo 
CICHSCHaCN 
HCI B-Chloro- 
(OHI N propionitrile 


CHp=CHCN 


HOCL 
HOCH»CHCICN 
11 a-Chioro-B —hydroxy 
Catalyst propionitrile 


~CH2-CH 
CN Succinonitrile 
Polyacrylonitrile 


XCHp CHXCN 


NCCHoCHoCN 








FIGURE 5—Some of the principal types of compounds obtainable from acrylonitrile 
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sprayed into the reactor from several nozzles to give a 


hydrocarbon-nitric acid ratio of 25 to | at any one stage 
with an over-all ratio of approximately 5 to 1. A yield of 
H) percent per pass based on nitric acid converted to 
nitroparaffins has been reported. The principal byproducts 
are aldehydes and ketones with some acids, alcohols, car- 


bon dioxide, olefins and water 


which the 


a hydrogen atom or an 


Ihe nitroparaflins obtained are those in 
nitro group has replaced eithet 
alkyl group from the propane The ratio of nitroparaffins 
will vary with the te mperature of the reaction Jetween 
100 and 450 C 


nitroethane 26 percent 


the distribution is nitromethane 9 per- 


cent | nitropropane 52 percent 


and 2-nitropropane 33 percent. Dinitroparaffins are not 


formed 
Uses The solvent uses of the nitroparaflins have been 
previously noted, ‘They are especially useful in formula 


tions of nitrocellulose, cellulose acetate, cellulose tri- 


acetate and cellulose acetate-butyrate lacquers and ad- 
Lhey high 


dyes and many organi chemicals 


hesives have a solvent powe! lor Waxes, 


resins, GVulb 


Phe nitroparaffins are not explosives, but a recent 
patent [ S. 2,703,508 
i 


when added to ammonium nitrate (86 to 


claims that a nitroparaffin o1 


nitrobenzene 


95 percent mixed with carbon black permits the am- 


monium nitrate to be “shot” by a No. 8 blasting cap 


This could deve lop into a large scale use 


Nitroparaffins are important raw mate rials for a wide 


variety of syntheses The following equations represent 


typical reactions used in the preparation of several dif- 


ferent type ol compounds 


Amines 
catalyst 


CHLCHNO.CH iH > CH,CHNH.CH H.O 


\minopropane 


Nitroalcohols CH 
OH 
“ —s CH,CNO.CHLOH 


‘ 
Nitro 


CH,CHNO.CH HCHO 


)-methyl-1-propanol 
Aminoalcohols 
CHLCNO.CHLOH SH. catalyst CH»\CNH.CH.OH HLO 


> 


CH CH 
\mino 


/-methyl-l-propanol 
Chloronitro compounds 


OH 
——— > CHCH,CHCINO HCl 


|-Chloro-1|-nitropropan: 


CH,CHLCH.NO 


Hydroxylamine salts 


H.SO H.O- CH.CH.COOH 
NHLOH ¢ HLSO 


Hydroxyl] inmonium 


CH CH .CILNO 


acid sulf ite 


] 


The nitroalcohols are used as solvents and to form 


esters which are also solvents. Their main use however 


is in the synthesis of aminoalcohol. 2-Amino-2-methyl 


152 


l-propanol, a typical aminoalcohol, is an emulsifying 


agent in the form of a soap) for floor wax, paints, 
cleaners, and polishes. It is used as a stabilizer in urea 
enamels and in the synthesis of 


The 


insecticidal and fumigant properties. Hydroxylamine salts 


and melamine alkyd 


other compounds chloronitro compounds —hav« 
are reducing agents, raw material for synthesis. and non- 
discoloring short stoppers for polymerizations 

It was predicted in 1940 that the nitroparaffins would 
be an important addition to the galaxy of petrochemical 
stars. The same prediction is being made today and being 
backed by production facilities to meet the anticipated 
demand 

Aromatic Nitro Compounds— Aromatic 


pounds are 


nitro com- 


traditionally coal-tar chemicals, but the 
petrochemical industry is no respecter of tradition. At 
the present time more aromati« compounds are derived 


from petroleum than from coal-tar 


The nitration of aromatic hydrocarbons differs from 
that of paraffin hydrocarbons in the simplicity of the 
reaction and the extent to which the reaction is carried 
out by industry. For example, benzene is nitrated at 
9) to 55 C. to give a 95 to 98 percent yield of the mono- 
with essentially no oxidation 


nitro product (nitrobenzene 


or fission 


H.SO, 


HNO idcininons > 


Other outstanding features of the reaction are the low 


te miperature and the use ol sulfuric aC id 
The following process variables are important 
|. Sulfuric acid concentration 


2. The amount of sulfuric acid per unit of hydrocarbon 


». The amount of excess nitric acid 


+. The 


reaction temperature and 
». The time of reaction 


The nitration of alkylated benzenes presents the added 
problem of the orientation of the nitro group. The sub 
stitution 1s predominately in the ortho para positions with 
various factors influencing the ratio of ortho to para The 
most important factor seems to be the nature of the 
alkyl group already on the benzene ring. Apparently the 
ize of the alkyl group offers steric hindrance to substitu 
Within the 


temperature 


ortho. 


tion in the ortho position usual range of 


nitration temperature does not influence 


the distribution of isomers meta and para 


The presence ol a nitro group on a benzene rine de 


activates the ring toward replacement ol its remaining 


hydrogen atoms It is much more difficult to cause 


dinitration to occur than mononitration 


Nitro compounds in general are used as intermediat 
in dye manufacture. About 80 percent of the 130 million 
pound annual produc tion of nitrobenzene is used to pro 


A small amount is used as a solvent. Toluene 


CNT 


duce aniline 
is nitrated to trinitrotoluene and its production 


varies from crisis to crisis 





GILSONITE is a natural-occurring 





solid hydrocarbon, having the scien- 
tific designation “Uintaite.” It is 
technically an asphaltite, but it is 
not asphalt, having a high resin con- 
tent and very little sulfur. The prin- 
cipal veins are located in the Uintah 
Basin of eastern Utah and western 
Colorado. 


Physical 


Moisture 0.5% maximum 
Volatile Combustible 

Material 0.5% maximum 
Ash 


Soluble Salts 


0.5% maximum 
0.8% maximum 
Density 2.0 


Size 2 in. maximum 





C,asoline 
Fuel Oil 
Calcined ( 


Sulfur 
Silicon 
Calcium 
Iron 
Vitanium 
Nickel 


Vanadium 


Product Yield 


Gilsonite, Colorado, Refinery 


(Charge: 630 tons/day Gilsonite 


1300 barrels/day 
SOO barrels/day 


oke 


250 tons/day 


Analysis of Calcined Coke 


Chemical 


0.25% maximum 
0.04% maximum 
0.05% maximum 
0.03% maximum 
0.005% maximum 
0.06% maximum 


0.000% 





New Raw Material for Coke and Gasoline 


Refinery is being built in Colorado to process Gilsonite. Here’s how this raw 


material will be processed. 


Com All 


ately 


fue AMERICAN GILSONITI othe 


PANY operation is the first prin coke to another 


financed plant inthe [ »s to the final 


manufacture conventional petroleum 
units im the 
coke ol CK 


should have 


products from non-petroleum source 
In addition, the plant includes several 
unique processing features It will be 
the first coking plant to perform the 
bon fields 


Phe 
Colo 


compl te coking operation at a single 
American Gilsonite will both 


coke 


site. tor plant 


produce and calcine the here 
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refineri 
curing 


County Wii 
eplional 
ready 


lurgical refining and in 


hip the 
unt for Ca 


ope ration 


plant, one o the larver delayed coking th 


purity 


markets in 


“ ated at Gil 


near Grand Junction 


| lane i 


pecialt (al On 


rreen { i S16 million ect 


Minny ney 


The 


pipelinin ind processing 


orite 


Completion 


| 
1957 


pring ol 
Ihe 


mined 


plant will convert) Gal 


which it Company holding 


metal Utah into high grade coke 
lane @ nin i in 
product. Using a delayed 
onite lractionator alr i catalyt 


and 1 the plant convert the old 








lor min 


wdule d 


in eastern 
with high 
iWmiportant 
COKE! 


relormets 


New Raw Material... 





tle Gilsonite into 50 (weight) percent 


vreen coke ) percent gasoline and 


1400) Btu 
plant fuel 


coke 


The plant is designed to permit an in 


1S percent yas which will 


Phe 


290 


be used a initial out 


put ol will be ton daily 


charging 


coke 


creased Capacity oO a to 


deliver a output up to 990 ton 
daily 


Thi 


heate d to 


dried ore will be melted and 


150 F 


coker 


and charged to the 
I he 


fractionated 


delayed overhead from 


the coker will be and the 


gasoline fraction processed in a two 


I he 


fractionator 


stage catalytic reformer heat 


from the bottoms of the 


will he 


Gilsonite ore 


used to melt the 


Incoming 
before it is sent to the 
coke! 


The 


7 
will be 


catalytic reformer operation 


will 


hydrogen to 


unusual in that it not 


produce enough satisly 


it own requirements Hydrogen will 


he produced from the process gas, to 


make up the deficiency caused by the 
high 
naphtha. 


olefin content of — the coker 
The vasoline 


be finished 


after reforming, will 


and blended for market- 
ing in Western Colorado, now served 


The coke 


be calcined and shipped in covered 


from distant refineries will 
hopper bottom cars primarily to mar- 
kets in the the 
U.S Pipe line water will be clarified 


and 


northwestern part of 


used for proce cooling 


Dhe 


the refinery in water by means of the 


Gilsonite will be delivered to 
70-mile pipe line starting at Bonanza, 
Before 


the 


must be 


Utah, and ending at Gilsonite 


the Gilsonite can be fed to de- 


layed coking unit, it sepa- 


This 


small 


rated from the pipe line water 
is accomplished by injecting a 
amount of oil into the pipe line up- 
stream from its discharge point at the 
refinery. Gilsonite has an affinity for 
oil which causes the small particles to 
and Gilsonite 1s 


agglomerate since 


hydrophobic, it can be separated from 
the water by straightforward filtering 
or centrifuging 

Part of the 


delivered to a stockpile which will be 


operations 


dewatered material 1s 


maintained at approximately 20,000 


tons as a reserve to be used for plant 





The combined 
sisting of 


feed to the 
OO barrels of recevele 
melted 


day 1s 


plant, con 
and 4850 
11,550 bar 
direct 


barrels of Gilsonite 
rels per 
fired horizontal 
at 910 | The 


cise hare s 


pumped 
updraft 
output 
‘ oke 


from the 


into a 
heater operating 
this heater 
Here, the 
Vapor, 
out of the liquid 
forming when the 
level within a pre 
from the top of the 
taken off stream 
fired 
and the 


from 
into a drum 


liquid separates coke 1s 
formed and precipitates 
Coke 
coke 


mined 


is continually and 


reaches a deter 


coke 


and 


distance 
drum 18 
from the 
into a 


drum, the 
the outlet 
switched 


heater 1s 


cok 


direct 
clean drum 
ing process continues 

In hydraulic decoking, a high pressure 
water 


coke 


pressure 


stream of /200 pounds per square 
inch out of the 
The jetting 
suspended from derricks mounted on top 
ol the coke 
The mixture of 
through the 
containing a 


cuts the coke drums 


high apparatus 1s 
drum 
coke 


into a Car 


water and flows 


bottom opening 
which 


breaks the larger lumps of coke down into 


crushing mechanism 


pieces approximately three inches in 
Phese pieces, plus coke fines 
fall and then to a 
specially designed pump which moves them 
decanting tank. During the coke re 
moving Operation, this tank is 
closed at the bottom water and 
fines When all 
coke 


cross 
section and 


water into a. sluice 
to a 
decanter 
and the 
clarifier 
from the 


overtlow 
the coke is 
the water is from the 
and the coke is loaded from the 
the decanter 
The fines collecting in 
portion of the 
the decanter 
The 
operation 

The formation of the 
consumes part of the 
heater, The remaining 
vapors and 
the fractionator 
separated 

Some 


into a 
removed drum 
drained decanter 
bottom of 


coke 


the center 


into a conveyor to 
storage 
clarifier are pumped 
the draining 
reused for the 


into 
during opera 


tion water 18 next 


the drum 


from the 


coke in 
output 
part, consisting of 
through the 
Here 


conde nsed to 


gas, passes drum 


and into various 
and 


become the 


Vapors are 


form 


liquids recycle 


154 


streams \ 
ind 


gas oil fraction, is withdrawn 


charged to a thermal cracking heater 
this heater, the 
heated to, and held at a cracking tempera 
ture of 985 I After both the 
and pressure are reduced and 
the vapor-liquid mixture re-enters the fra¢ 
tionating 


furnace In charge 1s 
cracking, 
temperature 
column where it is separated 
stock 
coke form 


into was gasoline, recycle and 
cracked tar. This tar 
ing fractions which are part of the over-all 
coke when recycled 
the delayed coking section 


only products from the 


contains 
production through 
Therefore, the 
fractionator are 
was and gasoline 
This vapor mixture of gas and gasoline 
flows from the 


column 


fractionator as a top-of 


product, is condensed 
and flows to 


where it 


and/or 
cooled a low-pressure 


wet 


Me pa 
rator separates gas and 
portion of the 
returned to the column as 
reflux for top-of-column temperature 
trol The 


line is 


into 
unstabilized gasoline A 
gasoline is 
con- 

wet gas is compressed, the 
pumped from. the 
these two intermediate 


aso 
and 
produc ts are mixe d, 


separator 


cooled and enter the high pressure separa 
tor 115 psi) where the and unsta 
se parated The gas 
where a 
the fractionator 
low boiling 


gas 
bilized gasoline are 


flows to an absorber lean absorp 


tion oil fraction from 


absorbs any desired 
The effluent from the 
o the plant gas fuel system 
sorption oil flows back to the 
where the light vaporized 
and recycled to the separating-absorption 
stabilization system 


fractions 
absorber flows 
Phe rich ab 


fractionator 


was 
fractions are 


The unstabilized gasoline is 


pumped 
from the 


high-pressure separator, is pre 
heated by heat exchange and then 
the stabilizer, where hot stabilized 
gasoline of pre-determined vapor pressure 
18 produced 

This 
exchange, is 


porary 


passes 
into 


flows 
and 
final 


end product heat 
tem- 
The 


is partially con- 
densed to supply sufficient stabilizer reflux 


through 


cooled moves to 


storage for processing 


stabilizer overhead vapor 


PETROLEUM 


How Process Scheme Works 


IT he ine 
flux drum and is recycled 
light end 

The « 
separate 
tutes the 
refinery, 


fron wm re 
through the 


ondensed is flows 


recovery system 

italytic reformer consists of 
but related 
most 


three 


processes and consti 
complex 


although 


operation in the 
standard for the in 
dustry 

The first 


ates 


section of the reformer 


hydrogen 


gener 
which ts int« the 
gasoline being supplied from the de 
layed coker to the second 
catalytic reformer The 

with the 
gasoline 


pumped 
raw 

section of the 
hydrogen com 
bines nitrogen compounds in the 
them to 
be removed asa 


T he 


removed 


raw converting ammonia 


which can easily gas from 
the gasoline nitrogen 
from the 


would destroy the 


( ompounds 


must be gasoline, 


raw 
catalyst in the 


catalytu 


or they 
third section of the 
[The raw material is into 
finished gasoline in the third section of the 
He re propane 
tane are also produced which are 
to the 
make 
The calciner is the 
refinery. In this 
and combustible 


reformer 
converted 

catalytic reformer and bu 
returned 
hydrogen 


generation section to 


hydrogen 
fourth plant in the 
plant, volatile 
materials are removed 
coke Green coke 1s cured 
these materials out by heat 
in a sloping rotating kiln 10 
and 180 feet long. As 
about one revolution per 
fed into the 
gravitates to the 
time the coke 
moisture, volatile 
have been removed by 
heat. The hot, calcined coke passes through 
a cooler which is another rotating drum 
8 feet and 80 feet long which 
turns at about thee revolutions per minute 
The calciner 
which is 


water 
from the green 
by driving 
This 
feet in diameter 
the kiln turns at 
minute, the 
upper 
lower 


1s done 


vreen coke 18s 
end and slowly 
end. By the 
the end, the 


bustible 


reac he ‘ 
and com 


materials 


in diameter 


hot 
boilers to generate 
Gases produced from other plants 
refinery are fuel in the 
internal combus- 
compressors 


produces waste gas 


burned in 
steam 
in the used as a 
furnaces and as a fuel in 


tion engines driving 


| al 
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feed whenever necessary. The balance tion to the stream being used to melt sonite are 16 million tons, The plant 
of the dewatered material which has the Gilsonite are returned to the prow site near Grand Junction was chosen 


arrived via the pipe line will be de- ess in combination with the melted for the following reasons: it has rail 


livered to a melting tank where it Gilsonite road facilities (the mines at Bonanza 
will be heated to approximately $50 — Gil C have none it is sizable enough to 
F _ me ; lei ‘ } American rlisonite Mmpany is a 
Z Ve its meiting point, V fil offer a suitable market for the gaso 

. 5 () o 

means olf heat supplied from hot re joint affiliate of ard! il ( orp ra line by product and it otlers the 
cycle oil produced in the delayed tion and Standard Oil Company of shortest pipe line haul from the mines 


coker, Other recycle streams in addi- California. Estimated reserves of Gil + + 
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Flow scheme for Gilsonite refinery: Reformer does not produce enough hydrogen for its own requirements 
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Here's Air Pollution Help 


Use this table to review your air pollution equipment and methods. 


POLLUTANTS EMITTED into the atmosphere in 


‘ lude 


types of pollutants present different problems 


their control at the 


lo establish proper control 


to the physical and chemi al characteristi 


tant, as well as the characteri 


CONTROL 


olid matter liquids and gases 


Each of these major 


affecting 


ource of emission 


attention must be given 


of the pollu 


ol its conveying 


PRINCIPLE 


medium by which it is transmitted into the atmosphere 


Phe 


following table shows typical kinds of control 


equipment and control techniques applied in the various 


activities which pollute the 


REFERENCH 
r Pollution Control District 


Ancele California 


POLLUTANTS CONTROLLED 


Aerosols 


Gases 


WHERE USED 





Baghouses 


Cyclone 


Electrical Precipitator 


Fume Burner 


Water Scrubbers 


Improved Fuel, Equipment or 
Operation 


Catalytic Combustion 


Gas Shutoff (now being developed) 


Disposal of rubbish by burial. 


Multiple Chamber Incineration 


Sulfur Recovery Plant 


Vapor Recovery Systems 
Floating Roof 


Cloth Bag Filter 
(similar to 
vacuum cleaner 
type bag) 


Centrifugal 
Air Separator 


Electrostatic 
Precipitation 


Afterburning 


Wetting and 
Impinging 


Complete 
Combustion 


Afterburning 
Complete 
Combustion 


No burning during 
deceleration 


No Burning 
Complete 
Combustion 


Chemical 
Conversion 


Conservation 


Dust 
Fume 
Smoke 


Dust 


Dust 
Fume 
Smoke 


Smoke 


Smoke 


Smoke 
Fly Ash 


Smoke 
Fume 


Mist 


Malodors 
Aldehydes 
Ammonia 
Solvent 
Hydrogen Sulfide 


Odor 
Organic Acids 
Ammonia 


Sulfur Dioxide 
Oxides of Nitrogen 


Organic Acids 
Aldehydes 

Oxides of Nitrogen 
Carbon Monoxide 
Hydrocarbons 


Organic Acids 
Aldehydes 
Nitrogen Dioxide 
Carbon Monoxide 


Sulfur Dioxide 
Hydrogen Sulfide 


Hydrocarbons 


Smelters and Mills 
Foundries 

Ceramic 

Aggregate and Cement 
Feed and Flour 

Food Processing 
Chemical Plants 


Applied to control dust 
in nearly all industries 


Smelters and Mills 
Calcining 

Oil Refineries 
Foundries 
Chemical Plants 


Food Processing 

Oil Refineries 

Fish and Meat 

Paints and Varnish 

Soap and Detergents 

Foundries 

Animal and Vegetable 
Oils 

Fertilizer 

Paper and Plastics 


Soap and Detergents 
Paints and Varnish 
Fertilizer 

Aggregate and Cement 
Calcining 

Fish and Meat 

Food Processing 

Oil Refineries 
Chemical Plants 


All industrial or com- 
mercial combustion 
processes. 


Automobiles 


Industrial, commercial 
and domestic in- 
cineration. 


Oil Refineries and 
Petrochemical Plants 


Production, Refining 
and Marketing of 
Petroleum Products 

Petrochemical Plants 








Aramco's 


Fluid 


Hydroformer 


Produces 92.5 Clear Octane 


FIGURE | 


charge is 70 percent bottoms cut on a straight run 


Flow scheme for hydroformer: Reactor 


naphtha 
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This new unit in Saudi Arabia meets the needs of European and Middle 


Eastern gasoline markets. 


Norton Jaggard, New Yor 


E. R. Johnson, Dhahra: sud 
Arabian American Oil C 


THE ARABIAN AMERICAN Oil 
Fluid 


Tanura, Saudi 


Hydroformer 
Arabia. has 


been operating satisfactorily since it 


Companys new 


at Ras 


went on stream last October 15. The 
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Hydroforme 
Oil Development Company (now line 
Esso Research and Envineeriny 
pany and desivned by 
was installed to 


lic en ed hy Standard ble nding stock for the ime reaain VASO 


requirements in the Bu 
ropean and Middl 
Lummus Ltd I he 

| 


12.500 barrel day of 


quality 


Com Kastern markets 


plant Wa ae ined to process 


octane Arabian 


ipply higt 





Aramco’'s New Fluid Hydroformer . . . 





straight-run naphtha to produce a 
stock ol GY? 7) } | 
clear octane, Start-up was smooth and 


all the 


at full desivn rate soon after feed was 


yasoline blending 


unit facilities were operating 


introduced, ‘The plant has operated 
the desivyn feed 
the 
formates have been premium quality 
With the Fluid Hy 


droformer, Aramco rounds out its was 


since at and above 


rate and in all cases hydro 


installation of the 


oline producing facilities to supply 
Othe 
include thermal reforming, propylene 


light 


its particular market plants 


butylene polymerization and 

naphtha caustic treating 
Operating conditions for the Hy 

droformer have purposely been varied 


in order to obse rve the effec ton vie Id 








VAPOR TEMPERATURE, 


api Gravity 
AMILIME PoinT °F 
SULFUR WT. 

AVP 185/50. 18. 
OCTANE F~t CLEAR 


COMPONENTS: VOL. 4 
AROMATIC 
OLEF in 
PARAFFIN 


WAPH THERE 





40 


INSPECTIONS: 


and hydroformate quality. Test runs 


been made with feeds 


the 


have ranging 
12,500 bpd 


to 16,300 bpd. Stabilized and polymer 


from design rate of 
free hydroformates have been 87.4 to 
94.8 F-1 clear octane 

A simplified flow plan for the unit 
is shown in Figure |. The straight run 
naphtha is normally prefractionated to 
vive a 70 percent bottoms cut boiling 
between 220 and 355 F. which consti- 
tutes the reactor charge, The 30 per- 
cent overhead liquid is routed to 
thermal reforming. In the reactor, 
naphtha passes upward through a 


bed of 


mina catalyst in the presence of hy- 


fluidized molybdena on alu- 


Rec vc le 1S 
$500 


drogen-rich recycle gas 


supplied at rates of 3500 to 











PREFRACTIONATED HYDRO FORMATE 


FEED 





59.3 
133 
0.026 
to 8 
30.9 





60 1 100 


VOL.% DISTILLED 


FIGURE 2—Boiling ranges of feed and product: High aromatics content in hydroformate indicates 
extensive aromatization of paraffins. 
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standard cubic feet per barrel of feed 
Heat is supplied for the reaction by 
incoming naphtha, recycle 
Recycle 


product vapors pass from the reactor 


vas, and 


circulating catalyst and 


vas 


through vapor exchangers to a frac- 


tionator where hydroformate is con- 
densed overhead and polymer is re- 
moved out of bottom. The fractionator 
also supplies a lean oil side cut for the 
gas absorber column and strips the re- 
A gas- 


liquid split is made in the fractionator 


turning rich oil of light ends 


overhead accumulator. A portion of 


the gas is returned to the reactor as 


the recycle while the remainder goes 


to the absorber. The fractionator ove 
head liquid is the unstabilized hydro- 
formate product. This raw liquid is 
stripped of light ends in a depro- 
stabilized to 


Light 


ends from the depropanizer are fed to 


panizer and is finally 


about 5 RVP in a debutanizer 


the process gas absorber Spent cata- 


lyst is continuously withdrawn 


from 
the reactor, steam stripped and sent 
to an all 


coke 


flow 


regenerator to burn off the 
( oked and reve nerated catalyst 
the 


through { 


between and 


reactor regen 


erator -bend transfer lines 


Catalyst losses are made up period 


cally 


In the design, the reactor was sized 
to feed without prefractionation a 
180 


Chis required a lower feed 


heavy naphtha boiling between 


40) Fk 
space velocity than for prefractionated 


feed. | 


vields are 


and 


nder these conditions the 


somewhat lower than for 
prefractionated charge stock because 
of inclusion of the low boiling paraf- 
fins. However, the extra size of the 
reactor and the extra heating Capacl- 
Lies has permitted charge rates in ex 
cess of 12,500 bpd when operating 


with the prefractionated naphtha 


lable | presents the results of seven 


test runs conducted during the first 


two months of operation These data 


show that high octane hydroformates 
can be obtained from a high paraffin 

low naphthene content stock which 
is characteristic of Arabian naphthas 
The hydroformate 


lable | 


whereas the inspections represent the 


yields shown in 


are corrected to 5 RVP 
the 
The feed stock typical for all 


actual results obtained from test 


sample 
these tests is represented on Figure 2 


This chart shows the boiling ranges 


and inspections of the typical feed and 


the 92.5 octane hydroformate product 
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obtained from Test 5. Of particular 
interest is the high aromatic content 
of the hydroformate which indicates 
that paraffins were being aromatized 
quite extensively. Tests on the product 
run down streams have consistently 
shown the hydroformates to be sulfur- 
free and Doctor sweet. Efforts to 
further increase charge rate and hy- 
droformate product quality will be 
continued. 


Figure 3 shows the average yield- 
octane relationship for a 12.1 UOP 
“K” feed. The smooth curve was de- 
rived from test run results and addi- 
tional plant data. Yields and octanes 
are based on producing 5 RVP hydro- 
formate gasoline. From inspection of 
the curve it is indicated that hydro- 
formates in the neighborhood of 95 
F-| clear can be produced in good 
yield, and should Aramco need ad- 
ditional quality, more severe hydro- 
forming conditions appear to be a 
feasible means of attaining this ob- 
jective 

Polymer yields have not reflected 
processing severity but have remained 
between 0.6 and 1.0 vol percent of 
feed This stock, though high-aro- 
matic, high-octane, boils outside the 
low end point gasoline specifications 
and cannot be used as motor fuel 
Currently it 1s used as a fuel oil cutter 

Recycle gas has varied from about 
90 to 55 percent hydrogen which is a 
little lower than the concentration 
used in the design. This lower hydro- 
gen concentration results from a 
greater than expected thermal reac- 
tion which increases the C, C, frac- 
tions and from a larger than antici- 
pated flow of nitrogen and other 
inerts into the reactor with the re- 
generated catalyst 

No difficulty has been experienced 
in making the 92.5 design product 
octane for reactor charge rates up to 
about 13,500 bpd However, hydro 
formate yields have been somewhat 
lower than had been predicted from 
pilot plant data. One reason for the 
lower yields is that the UOP “K” of 
the charge stock has averaged about 
12.1, compared to the 12.03 feed used 
in the pilot tests. Another unexpected 
factor is that the hydroforming cata- 
lyst in the reactor apparently is not 
being fully utilized. The cause of this 
phenomenon is not fully understood 
but the problem is being investigated 


Consequently, relatively higher reactor 
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BASED OW TEST RUN AND 
OTWER PLANT DATA 





F-1 CLEAR OCTANE HUMBER 

















70 75 





5 RVP HYDROFORMATE GASOLINE, VOL.& OF FEED 


FIGURE 3—Yield-octane relationship: As high as 95 F-1 clear can be produced in good yields 





TABLE 1—Effect of Reforming Severity Charging Prefractionated Naphtha 


Tests 

Rate, BPD 
Reactor Temp., f 
Gas Reeycle, SCF/B 
Feed UOP “K 
*Hydroformate Yield, Vol. “) at 5 RVP 
Inspections 

API Gravity 

RVP 


Octane, F-1 Clear 


* Exclusive of Polymer 





Meet the Authors 


NORTON JAGGARD, chief engineer in the New York office of the 
Arabian American Oil Company, served as Aramco’s 
project engineer for its fluid hydroformer, A veteran 
of 20 years in the oil industry, he joined Standard Oil 
Company of California in 1936 upon his graduation 
from the University of California with a B.S. degree in 
chemistry, He transferred to Aramco in 1945, spent 
eight years in Saudi Arabia, and for the hydroformet 
project’ was stationed in London in charge of design 
and material procurement He jomed the New York 
office in November, 1954 


E. R GENE |< JH NSON has been operating tor 
man of the fluid hydroformer at Ras Tanura ever 
since it went on stream on October 15. Prior to that 
time, he was the operating department representa 
tive in connection with the design of the hydroformer 
He joined Aramco in 1948 immediately after his grad 
uation from the University of Michigan with a B.S. in 
chemical engineering. Since then he has been stationed 
in Saudi Arabia 
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Large graphic panel makes training of Arab 
operators easier 


temperatures are required to make the 


desired product octane, resulting in 


lower product yields, higher dry gas 


production, and corre sponding|ly 
lower by-product hydrogen concentra 
tions. With the exception of the some 
efficiency, all other 


what low reactor 


equipment has equalled or exceeded 


desu ¢ XK pec tations 


The catalyst reveneration and trans 
fer system has operated very effici 
ently since start-up. Carbon content 
of the spent catalyst has varied from 
1.2 to 1.9 percent ce pending on pro 
essing severity and catalyst circulation 
held 
about 0.025 to 0.0% per 
Coke lay 


severity 


rate, Regenerated catalyst has 


constant at 
has re 


carbon down 


flected 


cent 
and has ranged from 
1.9 wt percent of feed 


Llowevet regardless of the carbon 


content of the catalyst, reweneration 


t« Trip rature has been easily controlled 
by 13 individual cooling coils that 
venerate 150 pounds per square inch 
vave steam. Catalyst losses are lower 
than expected, being 0.05 to 0.05 
pounds pet barrel ol feed The cata 
lyst circulation system has worked very 


well 


revulated by varying the au 


Catalyst circulation rates are 


injection 


1600 


Catalytic and recovery sections: All equipment 
except reactor has equaled design expectations 


rate in the spent catalyst riser and by 
closely controlling the pressure differ 
ential between the reactor and the re- 


generator. ‘To insure fluidity in the 
U-bend transfer lines, aeration points 
are provided at intervals 


Fluid Hydro 


former is pe rformed by Amenican 


Operation of the 


operators, assisted by Saudi Arabians 
The process, though more complex 


than any other in the Ras lanura re- 


finery, was designed for ease of opera- 
tion to fit in with the company’s policy 
of training, 
Saudi 


extent 


upgrading and _ utilizing 
Arabian nationals to the fullest 
The plant 1S equipped with a 
maximum of automatic flow and pres- 
sure control instruments and the con- 
trol room exhibits the process flow on 


H ydro- 


former has run exceptionally well on 


a huge graphic 


panel The 


control and has shown no tendency 


when conditions have been 


The 


Lummus and Esso during all 


for upset 


changed close liaison between 
Aramco 
phases of design and construction has 
paid off in successful and substantially 


trouble free operation 


It is anticipated that the first turn- 
August 


downtime, it 1s 


around of the unit will be in 
1956. During the 
planned to make minor modifications 
to the plant to improve vapor distribu 
bottom of the 


tion in the reactor. At 


the present, engineering studies ar 
being directed toward developing 
other reactor changes which will im 


prove the liquil vield 


> + 
—_— + 


Air for catalyst regeneration is delivered by 
this 10,000 sctm centrifugal compressor 
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LOG IMPOSED FREQUENCY, w , RADIANS PER SECOND 


FIGURE 27—A Bode diagram is a combination of two curves. Here is 
a diagram for a first order transfer function 
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LOG IMPOSED FREQUENCY, #4, RADIANS PER SECOND 


FIGURE 28—The curves for any first order process may be obtained 
by moving the typical magnitude curve to the left or right 


Differential equations are not needed to examine the control stability 


of a system. The Bode diagram is applied to several examples in this part of the series. 


Theodore J. Williams 
USAF Institute of Techn logy 
Wright-Patterson AFB, Oh 


IN THE PREVIOUS article, some of the advantages 
of frequency response as a means of determining the 
controllability of a system were mentioned. One of the 
most important of these was the possibility of getting the 
translier 
labor of 


necessary data by plotting directly from the 
function of the system and thus avoiding the 


solution of the differential equations 


SOME TYPICAL SYSTEM TRANSFER FUNCTIONS 

The Bode diagram is the frequency response method 
which has shown itself to be the most straightforward and 
easy to learn and the easiest to visualize. The Bode dia 
gram was described in Part 4 and it was shown that it is a 
combination of two graphs. The appearance of the dia 
gram for several sample transfer functions will now be 


shown 


Single First Order Transfer Function Figure 27 
shows the Bode diagram of a typical first order transfer 
function such as was described in Part 2 of this series 
Several significant points concerning this diagram should 
be pointed out. First, notice that the tangent line to the 
magnitude curve intersects the 1.0 magnitude ratio line 
at a frequency, », such that this frequency in radians per 
1956 
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second (3.14 times the number of cycles pet second just 
equals the inverse of the time constant of the process in 
seconds. This fact allows us to draw the frequency re 


sponse Curve for any first order proce merely by moving 


until the 
which is. the 


‘ 
Figure 28 


} 


the curve in Figure a / along the freque ncy Axi 


tangent line coincides with that frequenc 


inverse of the time constant of the proce 


shows the result of this procedure for several different 


mixing proce sses 

Second notice that in each Case the phase imvie curve 
also moves across the graph as the time constant of the 
decreases The anvle curyve become 


proce phase 





Capacity, C 











FIGURE 29—Two mixing vessels are good examples of a system having 
a multiple first order transfer function 
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FIGURE 30—When the two mixing vessels have the same time constant, 
the Bode diagram looks like this 


asymptotic to a 9O0-degree lag for very high frequencies 
and the 45-degree lag point coincides with that frequency 
which equals the inverse of the time constant 

Finally, notice that the slope of the asymptote is such 
that the magnitude ratio decreases by an order of mag- 
nitude each time the frequency increases by a factor of 
ten 


Multiple First Order Transfer Functions [i has 
previously been shown in Part 2 that the transfer function 
ol two processes conne¢ ted in series is equal to the alge- 
braic product of the transfer functions of the individual 
processes provided the system remained linear. Thus, if we 
again use a mixing process as an example, the two vessels 
of Figure 29 will have time constants, C/F, of +, and + 

l 
™mp+ l 


respectively. Their transfer functions are therefore 


l 
and Ihe transfer function for the whole sys- 
Tp ‘ 


tem will be 
47 


Since multiplication in algebra is equivalent to addition 
on logarithm graph paper the frequency response of 
Equartion 47 is very easily obtained. It consists essentially 
of plotting the individual curves for each process and then 
adding the algebraic sum of the deviations of their mag- 
nitude ratios from the 1.0 line and the deviations of thei 
phase shift curves from the zero line, Figures 30 and 31 


show this result for the Cases where T and T 


:' are equal 


and unequal respectively 
Notice that the slope of the asymptote for the case 
where r, is twice that for the single first order trans- 
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FIGURE 31—Then the time constants of the two vessels are different, 
the Bode diagram looks like this 
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fer function, i.e., the magnitude ratio decreases by a fac- 
tor of twenty for each factor of ten increase in the fre- 


quency of the imposed sinusoidal variation of the input 
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FIGURE 33—For a true time delay system, the 
phase shift continues without limit as the 
frequency increases. 
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FIGURE 34—For a pure integral control, the 
asymptote coincides with the magnitude curve, 
and the phase shift remains constant at —90 phase shift remains constant at 90 degrees 
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FIGURE 35—For ao pure derivative control, the 
magnitude curve has a positive slope, and the 


degrees 


to the first mixing vessel. Notice too that for the case of 


unequal time constants, the double valued slope occurs 
only at 


The final phase lag of this system is twice that for the 


those frequencies beyond the point where 


single first order system or 180 degrees 

More complex systems would add additional multiples 
to the slope of the asymptote at that point where 
w 1/r, and would each increase the value of the final 


phase lag by an additional 90 degrees 
Other Second Order Transfer Functions [n Part 
2 the second order transfer function was mentioned 
x l 


x tp + 5p 
where 6 Tr 


was mentioned as occurring frequently in hydraulic and 
pneumatic devices. The Bode diagram of this system 
shows an asymptotic line exactly the same as the previous 
example for very high frequencies and also a final phase 
lag of 180 degrees. However, the shapes of the curves vary 
radically near frequencies where l/r as 8 deviates 
from 27, See Figure 32. 

True Time Delays 


erty of causing a large phase shift in the response of a 


A true time delay has the prop- 


process without causing a corresponding decrease in the 
magnitude of the output. As Figure 33 shows, the plot 
of this function gives a horizontal line on the magnitude 
ratio graph but exhibits a phase shift which continues 


without limit as the frequency increases 


BODE DIAGRAMS OF TYPICAL CONTROL ELEMENTS 
ideal Elements 
rivative control can be written as 
Ax = 
E K’' p 
and for pure integral control as: 
Ax K” 
E p 
] 
K” 


These can also be very easily represented on the Bode 


The transfer functions for pure de- 


where T K' and tT 


diagram. The absence of other terms than rp in their 


expression limits them to the constant slope line which 
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FIGURE 36—The Bode diagram of a derivative control is the inverse 
of the curve for an integral control 


was asymptotic to the previously mentioned curve 
to a constant phase anvle of 9O degree 

In the case of integral control, the asymtote shows the 
same slope as for the first order transfer function and the 
phase angle is 


a phase lag of 90 degrees (Figure 34 


However, for pure derivative control (Figure 35) the 
magnitude ratio shows a positive slope indicating an in 
creasing magnitude ratio of 10 for each 10 fold increase 
in the imposed frequency. Similarly the phase angle is 
now a phase lead of 90 degrees. Thus derivative control 
is sometimes called phase lead control while integral con 
trol is called phase lag control 


We can now postulate the appearance of true propor 
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FIGURE 37—A typical actual derivative control in which 7 


tional control. Since it COMMPrises merely a gain, K, with 
no associated phase shift, the Bode graph will be a straight 
line at log K for the maynitude graph and a correspond- 
ing constant zero phase shift line. We should also bear in 
mind as we proceed that the Bode diagram of the final 
controlled system is found by adding on the diagram the 
contributions of each of the elements of the system plus 


that of the control instrument--equivalent to multiplying 


all of the transfer functions together as in Part 3 and 
plotting the final result 


Actual Control Elements = Actua! integral or actual 
derivative control circuits were shown in Part 3 to have 
transfer functions which contained the factor (r, + 1) in 
their numerators as well as their denominators. Since 
| e 
"Pl l Tp l rt 
the graph of the function should bear the same resem- 
blance to that of the first order transfer function as the 
graph for pure derivative control bears to pure integral 
control. This is shown by the graph for this function 
which appears in Figure 36 


Since the transfer functions of actual derivative and 
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FIGURE 38—A typical actual integral control in which 7,: 


actual integral control circuits differ mainly by whether 
the longer time constant is in the numerator or in the 
denominator, their final graphs can be developed as in 


yay ‘ 
Figures 37 and 38 


THE OVER-ALL SYSTEM DIAGRAM 

As mentioned previously, the final system transfer func- 
tion can be obtained by multiplying together the transfet 
functions of the individual elements making up the sys- 
tem. Likewise, provided the system remains linear, the 
Bode diagram of a complete system composed of several 
elements can be found by adding tovether algebraically 
on the diagram the total deviations of the magnitude 
curves of each of the elements of the system from the line 
representing a magnitude ratio of 1.0 The corresponding 
phase shift of the complete system will again be the sum 
of the contributions of each of the elements of the system 

The final stability of the system will be determined by 
how well the final diagram satifies the stability criteria 
mentioned in Part 4. This will be developed further in 
the next part 


Part 6 of this series will appear in a coming issue of 
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Hydrogen Sulfide Corrosion in Sovaformers 


If you are thinking of building a reformer, here are factors to consider in 


material selection. 


E. B. Backensto, R. D. Drew 
and J. N. Viachos 
Research & Development Laborator 
Socony Mobil Oil Company, In 
Paulsboro, New Jersey 

TEST RESULTS obtained in two 
commercial with 
laboratory corrosion tests in hydrogen- 


Sovaformers agree 


hydrogen sulfide atmospheres. The 


data show that both temperature and 
concentrations of hydrogen sulfide are 
basi 


variables in high-temperature 


hydrogen sulfide corrosion, Consider- 
ing these variables, metal losses and 
scaling of the common construction 
materials can be predicted. Aluminiz- 
Ing, espec ially of the diffused-coating 
type, has been shown to provide pro- 
tection from sulfide-scaling attack 


The use of catalytic reforming has 
increased rapidly during the past six 
years, reaching over a million barrels 
daily. The acceptance of this method 
of refining is largely the result of the 
effectiveness of catalytic reforming as 


a source of low-sulfur, high-octane 
motor fuels; aromatics for petrochem- 
icals and low-cost hydrogen are valu 
able byproducts. Some 10 competitive 


processes are available to the 


refin- 
eries, Of the processes available, those 
using a platinum-type catalyst have 
found the widest acceptance. Of the 
nearly 200 units in operation or under 
over 90 


construction, percent use a 


platinum-containing catalyst 


Hydrogen Sulfide Corrosion 


Hydrogen sulfide corrosion has be- 
come a serious problem in some cata 
reformers 


lytic Phe corrosion product 


is an iron sulfide scale which 


forms 
at high temperatures when hydrogen 
sulfide, particularly in a_ hydrogen- 
rich atmosphere, reacts with the com- 
monly used materials of construction 


| sually the 


very high, but the resultant scale 


actual metal loss is not 


will 
spall off during changes in operating 
conditions and inspection shutdowns 


Loose scale interferes with normal 


unit operations and ultimately causes 


lugust, 1956—PerTROLEUM REFINER 


The 


necessary 


plugging resultant unit down 


time and cleaning proce 


dures are costly. 

Literature on Hydrogen Sulfide 
Corrosion The literature on hydro- 
gen sulfide corrosion under conditions 


Che 


* describes the 


of catalytic reforming is meaget 


German literature * 
aforementioned type of scaling corro 
sion. These data developed primarily 
for hydrogenation plants were based 
on short-term tests, generally at higher 
pressures and higher concentrations 


likely 


petroleum 


of hydrogen sulfide than wer: 
to be encountered in. the 


industry. Therefore, the various petro 


leum companies had to develop the 
own corrosion data appl able to cata 
The program of So 
cony Mobil Oil Company, Ine., has 
been outlined and the results of labo 

This 
sulfide 


sion can be minimized by 


lytic reformers 


ratory work reported work 


showed that hydrogen corro 


@ Reduction of hydrogen sulfide in 
process streams 
® The use 
tenitic steels 
© Th 


of chromium-nickel au 


ywotection of metals by alu 
| 


miniziny 


The Sovaformer | }i: 


Inv process Is a 


Sovatorm 


three-reactor, fixed 
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FIGURE 1—Sketch of corrosion test rack 


bed reforming process which utilizes a 
platinum-type catalyst and operates 
at approximately 500 pounds per 
square inch, Charge naphthas to Sova- 
formers have sulfur contents ranging 
from 0.01 to 0.15 percent by weight 
At the present time most of the units 
include a pretreater to desulfurize the 
charge naphtha below 0.002 percent 
sulfur by weight. The original units 
units the 
the 
charge, the sulfur being converted to 
the 


hydrogen-rich recycle gas is employed, 


had no pretreaters; in these 


Sovaformer catalyst desulfurized 


hydrogen sulfide in reactors. A 
and under normal operation the con- 
centration of hydrogen sulfide in the 
reactors approximates that in the re 
cycle-vag stream 


‘The first So- 


First Sovaformers 


vValormer was pul on stream 


1954 at the Ferndale, Washington, re 


finery of General Petroleum Corpora- 
tion. The next unit was put in opera- 
tion early in 1955 at the Augusta, 
Kansas, refinery of Socony Mobil Oil 
Company, Inc. ‘The materials of con- 
struction for these two units were low- 
chromium steels selected for protec- 
tion against hydrogen attack above 
500 F 

sSoth laboratory data 
that 


would be 


and field ex- 
the 


low in 


perience® indicated rate of 


metal loss 
units, but that corrosion scaling might 
be a problem. It was decided to start 
the units up on schedule and to deter- 
mine, by actual operation, whether or 
the 


scale formed would 


Neither of 


facilities 


not cause 


had 


pre- 


trouble these units 


desulfurization but a 
the 


the planning stage 


treater for Ferndale unit was in 


Experience at Ferndale —l[hic 


these 
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Corrosion results directly above rack locations which are indicated by temperatures 
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FIGURE 2—Summary of corrosion rates for 50-day test in Ferndale Sovaformer. 
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first run at Ferndale lasted for 50 days 


and was terminated by a scheduled 
inspection shutdown. During this pe- 
riod the hydrogen sulfide in the system 
was estimated from the sulfur in the 
charge naphtha to be approximately 
Estimation 


difficulties in 


0.04 percent by volume 


was necessary because 
the sampling and analysis made it 
impossible to obtain reliable results 
At 900 F the corrosion rate was ap- 
proximately 0.06 in. per year on the 


l' The 


metal loss was rather high but toler- 


percent chromium steels. 
able for a short run, Hydrogen sulfide 
corrosion, however, produced trouble- 
some scale formation; the scale was 
deposited in the heat exchangers and 
reactors and doubled the pressure drop 


the thick- 


ness was approximately three to four 


across reactors T he sc ale 


times the actual metal loss 


On inspection, loose s« ale deposits 
were found on the catalyst beds and 
in the effluent exchanger tubes; scale 
had plugged approximately 10 


the 


per- 
heat-exchanger bundle 
the 


been 


cent of 
The 


dently 


scale catalyst beds evi- 


had 


parts of the unit; pieces of scale meas- 


on 


carried from other 


ured up to three inches across. An at 


tempt was made to remove the scale 


by rodding the heat-exchanger tubes 
and vibrating the piping and heater 
tube This procedure was not very 
effective for removing scale adhering 
to the base metal. Conss qué ntly, when 
the unit was again put onstream, con 
scale still remained the 


siderable on 


base metal 

Within a few days after startup the 
pressure drop in the first reactor had 
four times 


increased to a level about 


Vhe 


second time, and the catalyst removed 


normal unit was shut down a 


from the top of the first reactor. Close 


inspection showed that a crust ap- 


proximately a half inch thick, consist 
and 
had 


catalyst 


ing mostly of iron sulfide scale 


catalyst 
of the 


formation 


mixed with 


formed in_ the 
bed lhe crust 


uted to carryover of iron sulfide 


powder 
top 
was attrib 
scale 
and powder which could not be re- 
moved during the shutdown but which 
loosened during the 


was Startup ol 


unit 


It was believed that the large quan- 
tities of loose scale on the catalyst bed 
did not cause any appreciable pressure 
drop The increased pressure drop re- 


sulted chiefly from the sifting of the 


finer powder into the catalyst bed 
After was cleaned, 


the first reactor 
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the unit was started again; the second 
run continued for 213 days. During 
this period of operation a desulfuriza- 
tion unit was constructed for tie-in 
at the conclusion of the run. The unit 
was designed to reduc e the sulfur con- 
tent of the Sovaformer charge to be- 
low 0.002 percent by weight. At this 
level it is anticipated that the hydro- 
gen sulfide produced will be insuffi- 


cient to cause scale formation 


Ferndale Corrosion Test Results 

Corrosion test racks (Figure 1) were 
placed at critical locations in the Fern- 
dale unit before startup These were 
removed and replaced during the 
scheduled inspection shutdown. Re- 
placement test racks were again placed 
in the unit during tie-in of the desul- 
furization unit, 

A summary of the corrosion results 
during the first test period is shown 
in Figure 2. The figure shows a sche- 
matic flow diagram of the Sovaformer 
On this diagram are noted the aver- 
age temperatures during the test pe- 
riod at each test-rack location. Above 
each location the corrosion rates fo 
three groups of steels are indicated 
graphically. As previously mentioned, 
the concentration of hydrogen sulfide 
was estimated to average approxi- 
mately 0.04 percent by volume in the 
test period The carbon and low- 
chromium steels exhibited the poorest 
corrosion resistance ; no significant dif- 
ference was shown for the 0 to 9 per 
cent chromium steels. (These results 
agree well with actual equipment 
metal-loss measurements and rates 
estimated from scale thickness The 
chromium-nickel stainless steels 
showed good corrosion resistance. The 
12 percent chromium steel showed 
corrosion resistance intermediate to 
the two other groups mentioned. ‘The 
same corrosion-resistance pattern was 
apparent for these three groups ol 


steels at all hot test locations 


Aluminized Specimens-— Alumi- 
nizing was mentioned as one of the 
methods for combating hydrogen 
sulfide corrosion in catalytic reformers 
For this reason, specimens aluminized 
by the two most readily available 
processes were included in some of the 
test racks. The two types included 


were calorized aluminum diffusion 
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FIGURE 3—Summary of corrosion rates for 213-day test in Ferndale Sovaformer 


process) ASTM A-285, Grade C, car cluded in this test; the corrosion rate 
bon steel and hot dip aluminized AISI for this material were intermediate to 
1020 carbon steel with a 12 percent those for a 12 percent chromium steel 
silicon-aluminum bond. No apparent and the chromium-nickel alloys 


attack or loosening of aluminum coat No failures were noted for the alu 


ing was noted at any test location for minized specimens here was appre 


either type of aluminizing. In general, — ¢jable diffusion of the hot dipped alu 


the appearance of these specimens minum coating for the specimens ex 


after exposure was similar to those posed at the reactor inlets, Although 


presented in an earlier paper” for the aluminum overlay and bond were 


specimens which did not fail under yo Jonver intact. the specimens were 


the test conditions still protected against sulfide scaling 


Second Test Period at Ferndale Experience at Augusta | hi: 
Because of the high corrosion rates first run in the Augusta Sovalformet 


measured in the unit for the first 50 lasted for 212 days and was term 


days of operation, an effort was made nated by a scheduled shutdown. Dut 


to charge as low-sulfur naphtha as — jno the seven months of operation the 


practical during the next 213-day op- pressure drop in the first reactor 
erating period. Therefore, the corro doubled. The content of hydrogen sul 
sion was appreciably lower during the fide in the recycle gas averaged 0.018 
second period; analysis of the recycle percent by volume and resulted in a 
gas stream showed that the content corrosion rate of approximately OO 
of hydrogen sulfide averaged 0.02 per in, per year at 900 F for steels con 
cent by volume taining 114 to 5 percent chromium 
The corrosion-rate data for this The metal loss was not considered a 


second test are summarized graphi problem with re pect to hortening 
cally in Figure 3. Since the corrosion the life of the unit, but scale forma 
rates were lower during this period tion again proved troublesome. Seale 
the ordinate for corrosion rate in Fig was found in the exchangers, piping 
ure 3 was expanded to twice that used heater ind but the quant 
to illustrate the results of the first test tics were not as ¢ in the Fern 
in Figure 2 The test rach placed al dale unit 
the outlets of No. 1 and No. 5 reactor After the equipment hi: been me 
were not removed but were left in the chanically cleaned. the were 
unit for the next test period blocked off. and the \ tem 
As in the first test, the 0 to 9 per was chemically washed to remove the 
cent chromium steels exhibited the remaining scale. The acid wash con 
poorest corrosion resistance, while the isted of circulating 5 to 10 percent 
chromium-nickel alloys were best. A Oakite 85 at | 160 F for 20 


lb percent chromium teel was in hour follow Valter rinsing and 
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FIGURE 4—Summary of corrosion rates for 212-day test in Augusta Sovaformer 


hot-air drying. The chemical cleaning 


did an excellent job of scale removal 

The cleaning procedure, however 
was not completely effective because 
the first reactor developed a pressure 
drop of approximately 100 psi within 
a few hours after startup This was 
attributed to the water-wash and hot- 
air-drying procedure, which was not 
effective in removing fine powder and, 
in addition, probably allowed rust to 


form 


The unit throughput was therefore 


reduced; the unit was kept onstream 
for nearly two months before shutting 
During 


down for a second cleaning 


the second shutdown the catalyst in 


the first and 


sifted 


reactor was removed 


and the cleaned with 


The 


smooth, and the unit has since been 


system 


kerosine next startup was 
operating with normal pressure drop 


across the first reactor 


Corrosion Results at Augusta 


The test program for the Augusta 


unit was the same as that described 


for the Ferndale unit. A summary of 
the corrosion rates obtained at all the 
test locations is shown in Figure 4. The 
corrosion rates for this seven-month 
test period are somewhat lower than 
the rates reported in the Ferndale unit 
for a similar test period. The slightly 
lower level of hydrogen sulfide in the 
recycle gas apparently accounts for 
this difference. As in the other two 
tests, the corrosion rates for the 0 to 9 


percent chromium steels were highest 


1o8 


The 


the chromium-nickel 
Ihe rates for the 12 


corrosion rates were lowest for 


stainless steels 
percent chro- 
mium steel were intermediate to these 
two groups 

all other 


was evident on all test cou- 


As was the case in 


flaky scale 


pons which exhibited corrosion rates 


tests, 


greater than approximately 0.01 in 
per year. Although the chromium- 
ri kel alloys did not show flaky Sé ale 9 
the corrosion products formed as an 
extremely thin, tightly adhering film 
The scale thickness was measured on 
some of the 18-8 stainless-steel cou- 
pons from the No. 1 and No. 2 reactor 
inlets of the Augusta Sovaformer and 
0.0016 


These coupons had an average corro- 


was found to average inch 
sion rate of 0.0006 inch per year (based 


on a seven-month test indicating 
that the metal loss was roughly one 
fifth of the scale thickness. 
Aluminizing No calorized speci- 
mens were included in this test pro- 
gram. Hot-dip aluminized carbon steel 
specimens provided adequate protec- 
The 
outlet 


area, 


tion during the test period. 


specimen from No, 3 reactor 
diffused 


and would not have provided protec- 


showed a very small 
tion for a much longer period, Other 
specimens from the reactor inlets and 
outlets showed diffused areas, al- 
though none of these specimens had 
been given a heat-diffusion treatment 
prior to testing. Hydrogen attack of 


the base metal also occurred on the 


specimens from the reactor inlets and 
outlets, No failure of the coating, and 
no evidence of hydrogen attack 
the 
temperature sections of the unit. 


was 


seen on coupons from lower- 


The test Augusta 
hot- 


dipped plate as the spec imens tested 


coupons in the 


unit from the 


were cut same 
in the Ferndale unit. Hydrogen attack 
of the carbon steel was not surprising, 
but the reason this attack was con- 


fined to the Augusta unit is not clear 


After 


weighing, several steel 


Intergranular Attack 
cleaning and 
test coupons from the Augusta Sova- 
former were examined metallographi- 
cally. The examinations showed that 
carbon chromium 
(815 F to 
of the unit were subject to 


and 1% percent 


steels in the hot sections 
G15 I 
intergranular microfissuring at the 
surface. At 765 F 


steel was not attacked, but slight at- 


metal the carbon 


tack near the surface occurred on the 


None of 


the 18-8 stainless steels suffered inter- 


1% percent chromium steel 
granular attack 
Comparison of Laboratory with 


Field Data 


agreed well with corrosion results ob- 


Laboratory information 


tained in the Sovaformer units. Figure 
} summarizes corrosion-rate data ob- 
tained in the laboratory for the 0 to 5 
percent chromium steels. A family of 
constant corrosion-rate curves is plot- 
ted against the basic variables of tem- 
perature and concentration of hydro- 
Although the 


corrosion-rate lines are limited to the 


ven sulfide constant 
0 to 5 percent chromium steels, they 
are applicable, under Sovaformer con- 
ditions, to the 0 to 9 percent chro- 
mium steels 

Figure 6 gives a similar summary 
of laboratory data for the chromium- 
nickel The data in 


Figures 5 and 6 represent more than 


austenitic steels. 


50 laboratory test runs; each figure 
represents results of approximately 300 
test coupons The pressure variable in 
these two figures was confined to the 
range of 175 pounds per square inch 
gage to 500 psig since available data 
at 0.1 


volume and 985 F indicated that cor- 


percent hydrogen sulfide by 
rosion rate was unaffec ted by the pres- 


sure in this range 


A summary of corrosion rates ob- 
900 F in the 


listed in the 


Sovaforme: 
tabu- 


tained at 
tests is following 


lation: 
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FIGURE 5—Effect of temperature and concentration of hydrogen sul 
fide on corrosion rate of 0 to 5 percent chromium steels 


CORROSION RATE 
Inches per Year 


Hydrogen 
Sulfide in 
Recycle 
Gas Ote% 
Percent Percent 
Test by Chromium 
Location Volume Steel 
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0.018 0018 


Chromium 
Nickel 
Steel 
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0.002 
<0.001 


If these 
ures 5 and 6, they would indicate that 
the the 
are quite reliable for predicting corro- 
field 


data 


results were placed on Fig- 


data obtained in laboratory 


sion rates under actual condi- 


The 
Figure 5 for the 0 to 5 percent chro- 
slightly 
obtained 


tions laboratory listed in 


mium steels predict higher 


corrosion rates than were 
under field conditions. Short-term lab- 
oratory corrosion rates were expected 
to be somewhat higher than for long- 


field tests. A 


shows that sulfide scale on O to 9 per- 


term previous paper 


cent chromium steels offers some pro- 


tection against further corrosion. In 
the case of the chromium-nickel steels 


the field 


somewhat higher than thos« predicted 


Figure 6 results were 


by the laboratory results 

For the low-chromium steels at con- 
centrations of hydrogen sulfide below 
approximately 0.1 percent by volume 
Figure 5), the curves show that cor- 
rosion rate passes through a maximum 
at approximately 1000 F as tempera- 
The the 


steels Figure 6 


ture is increased curves for 


chromium-nickel 


show that if corrosion rate passes 
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on corrosion 


through a maximum, it will do so at 


a considerably highe temperature 


than for the low-chromium | steels 
Even when it is realized that it is dif 


fic ult 


corrosion rates shown in Figure 


low 
© lor 


to reproduce exactly the 


short-term laboratory tests, there are 
indications that differences exist in the 
scale forms and low 


way protects 


chromium steels and the chromium 


nickel alloys 

Measures to Control Hydrogen 
Sulfide Corrosion As a 
field experiences and corrosion tests in 
the the field 
of the include a pre 


result of 


laboratory and in most 
Sovalormers 
charge 


treater which desulfurizes the 


to the Sovarformer unit to below 
0.002 percent by weight of total sul 
fur. At 
carbon and low-chromium steel in the 


The 


trans 


this sulfur level corrosion on 


Sovaformer will be negligible 
corrosion problem, however, is 
ferred to the pretreater section, In 
alloys age 
850 F for 
up to 0.05 


these 


low-chromium 
550 F 


hydrogen sulfide 


pre treaters 


used between and 


levels of 
nder 


percent by volume | con 


ditions corrosion is not a metal-loss 
formed 


Methods 


now being tried to minimize this prob 


problem but the scale 


itself 


again 


becomes a problem 


le rh ine lude aluminizing in suc h a Way 


as to produce a satisiactory bond 


preferably a diffused bond—and me 


chanical devices to remove scale from 


process streams 


FIGURE 6—Effect of temperature and hydrogen sulfide concentration 
rate 


of chromium-nickel austenitic steels 


For higher levels of 
fice wie } 


low-chromium 


hydrogen 
above where the use 
alloys would result 
a short equipment life because of 


high 


chromium nickel 


corrosion rate the use of 


alloys 1 indicated 
However, at temperatures above BOO 


18-8 chromium-nickel alloys 


0.01 


I even 
rates above 


This result 


bl Corrie 


corrode at inch per 


yeal in appreciable trou 


scale formation, and han 


dling the cale problem by one of the 


foregoing methods must again be con 


sidered in design 
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Get a ‘Sky Hook’? 


Yes, get a “sky hook.” And that’s no joke. 
Maintenance men who one time had to fasten 
their safety belts to “C” clamps, can now use 
a “sky hook,” which will permit them to work 
at heights with freedom and safety. For details 
on how your plant can go about having such 
a device, see “How to Do It.” 

Keep Going to Page 172. 


Another First 


THE USE OF UREA complexes in extractive 
crystallization was taken up in a symposium 
appearing in PerroLeuM Reriner in April, 
1955. Now Standard Oil Company (Indiana 
is building a plant at Whiting, Ind., to employ 
urea in the dewaxing of lubricating oils. A 
report on that plant—the first of its kind—is 
carried in “Who’s Building.” 

Keep Going to Page 182. 


Keeping Up 
THe Texas Company is expecting a greater 
use of the “free-piston” engine in the U, S. 
And it is keeping up with the growing in- 
terest in this type engine by carrying on a 
program of research into its fuel and lubri- 
cation needs. In an interview appearing in 
“What's Happening in Industry,” the general 
manager of ‘Texaco’s Research and ‘Technical 
department explains some of the differences 
between free-piston engines and those used 
in conventional automobiles. 
Keep Going to Page 230. 








Improved Products 

ANOTHER ITEM of interest in ““Who’s Build- 
ing” this month is a report on the progress 
Bay Petroleum Corporation has made in re- 
equipping its refinery near New Orleans. Con- 
struction recently completed there has given 
the refinery an increased crude capacity of 
almost 25 percent. In addition, the company 
installed a new catalytic reformer and is now 
able to turn out improved products, including 
gasoline of 98.5-octane. 


Keep Going to Page 182. 


Something New 


A NEW ORGANIZATION has been set up for 


purpose of advancing cost engineering in the 
process industries. Named to serve as its first 
president was Norman G. Barnes, who is su- 
pervisor of engineering services for Monsanto 
Chemical Company at Texas City. People in- 
terested in cost engineering will find a report 
on the new organization and a list of its officers 
in “What's Happening Among Men in In 


dustry. Keep Going to Page 240. 


On Fundamentals 


A Russian, writing for Russians, has turned 
out a book on the fundamentals of crude-oil 
refining. ‘This book, which is one of several 
reviewed this month, draws on both Russian 
and other foreign literature, as well as the 
author’s writings in a number of fields. 

Keep Going to Page 198. 
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Here you see two rolled Muntz Metal condenser plates, 
being drilled simultaneously in the plant of the C. H. 
Wheeler Manufacturing Co., Philadelphia 32, Pa. The 
plates were supplied by Revere. They measure 100-34” x 
203-34" x 1-4” thick. Four plates were supplied for a 
Wheeler 2-pass divided water box unit having 95,000 sq. 
ft. of condensing surface. The overall length of the con- 
denser, including water boxes, is 48 ft., and overall height, 
including steam dome and hot well is 34 ft. 

Revere is an important supplier of plates and tubes for 
condensers, heat exchangers, and similar equipment, ship- 
ping to all parts of the country. Collaboration on alloy 
selection and specification is freely available. Just get in 


touch with the nearest Revere Sales Office. 
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by C. H. WHEELER 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, Ill.; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere 


For more data on advertised products, use Readers’ Service Cards, last page 





How To Do it... 





A ‘Sky Hook’ Is No Joke 


Just one slip is all the law allows 
the law of gravity, that is—for a man 
working 50 feet above the ground on 
a floating roof tank 

Formerly, maintenance men, paint- 
ers or others who had occasion to 
work on these tanks fastened thei 
safety belts to a “C” clamp tightened 
on the lip of the tank. This clamp 
was completely secure until time to 
move. At that moment, a gust of wind 
or a brief spell of dizziness could cost 
a man his life 

Now the ‘¢ clamp has been re 
placed with the sky hook” which 











moves freely with 
tached at all times 

The sky hook was invented by Jacl 
Neil, safety engineer at the El Se 
gundo refinery of Standard Oil of 
California. Although a patent appli 
cation has been filed, complete con 
struction details will be sent free of 


charge to “anyone, anywhere A let 
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15 years on 1050° F. blowdown service— 
still no maintenance on this Crane valve 


THE CASE HISTORY — Continuous perform- 
ance since 1941 on re-cycle gas blowdown, 
with not a single nut loosened for mainte- 


nance — that’s the record behind this Crane 
No. 151X 300-pound steel globe valve. 

Installed in a leading Texas refinery, this 
3-in. motor-operated Crane valve not only 
is free of service costs, but is still operating 
like the day it was put in the line. Trouble- 
free and never leaking, it looks good for 
service indefinitely. 

There’s a reason for valve performance 
like this. It’s in a century of quality valve 
building experience. Crane design makes 


the valve right for the job. Crane mate 
rials and manufacturing skill keep it 
the job. 


on 


Don’t be misled by outside similarity 
with Crane steel valves. The critical differ 
ence is inside. That’s where Crane quality 
insures dependable oil refinery flow control 
and important savings in your piping main 
tenance costs. 

Whatever your needs in quality steel 
valves, the Crane line fills them—in sizes 
up to 24 in., in pressure classes up to 2500 
psi. Get the facts from your local Crane 


Representative, or write to address below 


C RAN E. VALVES & FITTINGS 


PIPE « KITCHENS e 


PLUMBING © HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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sealing compound 


resists 
gasoline and ol... 


Napseal is easy to 
work, readily manip 
ulated as the photo 


graph shows 


f 





NAPSEAL 


Napseal is the compound for those difh- 
cult sealing jobs where exposure to oils 
and fuels (including aviation gasoline) 
Highly 
holds a tight seal, remaining perma- 
nently plastic in the presence of pe- 


is encountered. adhesive, it 


troleum derivatives. Napseal retains 
its water tightness, will not dry out 
im service. 

Napseal is easy to work and remains 
workable over a wide temperature 
range It will not corrode metals or 
cause the deterioration of common sub- 
stances in contact. Neither will it stain. 


Napseal is handy for emergencies and 
other sealing needs. It requires no 
mixing, comes ready to use in beads, 
ribbons and 3” diameter pugs. Data 
sheet EL-64A gives more information. 
Write Johns-Manville, Box 
60, New York 16, N. Y. In JM| 


Canada, Port Credit, Ontario. 


Johns-Manville 
SEALING COMPOUNDS 


174 


For more data on advertised products 


How to Do itese 


ter to Cal Research in San Francisco 
will bring you specifications and draw- 
ing in return mail 


Solvent Sprayer, Big Help 
When 


sometimes hard to reach some of the 


overhauling engines, it is 
parts to clean them 

One mechanic has installed a pres- 
sure connection on the solvent drum 
so ‘ can spray inaccessible parts 
with solvent. 

He connected an air line to the top 
of the solvent drum through a regu- 
lator set at 5 psi A valve at the bot- 
tom outlet of the drum controls the 


flow of solvent through a hose at- 


tached with a fine-spray nozzle 


use Readers’ Service Cards, last page 


Panel Pad Pays Pusher 


One plant foreman who had trou- 
ble keeping up with odd jobs, rigged 
a roll of adding machine paper inside 
the unused radio compartment of his 
truck. After replacing the 
panel, he inserted a blade 
across the top of it to make a cutter 


pickup 


hacksaw 


for the paper 
Now, whenever he talks to his su- 
pervisors, it is a simple matter to 


These, 


and keep as reminders until follow-up 


make notes he can tear off 


action has been taken. 


Chain Will Stop Them 


This chain gate was devised. so the 
bac k 


used 


entrance of a plant could be 


during the day and trespassers 


could be kept out at night 


‘The chain, secured to a post on one 


side of the road, is run through a 





LEADING EDUCATOR WELCOMES OILMEN’S SCHOOL PROGRAM: 





Why America’s Youth Should 
Learn the Truth About 
The Oil Business... 


The future of America’s free enterprise system is in the 
hands of today’s high school students. That's why it’s so 
important that they understand how this competitive 
business system works. And, to you, as oil men and women, 
it is equally important that they discover how this system 


works to everybody's advantage. 





The School Program Here are some of the chart 


hooklets and films used in 


Tells the Story The Petrol 


Through The Petroleum 


School Series high school 
Dr. Kenneth E. Oberholtzer, Superin- 
tendent, Denver Schools and Past Presi- 
dent. American Association of School Ad- facts about oil. They learn 
ministrators. . 


students learn far more than 


how competition between oil 
companies and individuals 
keeps producing new and 
“The American Petroleum better oil products to keep 
boosting America’s standard 


Institute is to be complimented op 
of living up and up. 








on its school program and 





encouraged to develop it in new 

How You Can Help 

ways. | feel that a greater effort Ne 

hould lt 1 Although many schools already use The Petroleum School 

should be made to acquaint more Series there are other schools that still don’t know about 

schools with the availability it. And that’s where you come in. By working with the Oil 

of this material.” Industry Information Committee in your area, you can 

provide your local school with School Program materials. 

<tc. When you do you'll not only perform a worthwhile job 

, for your industry, but you'll get that rewarding feeling 

of personal satisfaction from the knowledge that you're 
helping educate America’s youth. 


Call your local OL today or write to., 


AMERICAN PETROLEUM INSTITUTE 
50 West 50th Street. New York 20. New York 
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Where There’s No 


ROCKWELL-Nordstrom 








Rockwell-Nordstrom lubricant sealed valves stay leakproof 
in polymerization plant service. 





For refinery transfer lines, Rockwell-Nordstrom valves close At gasoline plants, Rockwell-Nordstrom valves can't be 
with fast, easy, quarter-turn operation. matched for safety on light hydrocarbon services. 
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Time For Down-Time 


VALVES Perform Better, 
Longer, For Less Money 


One good way to cut costly down-time in also cuts maintenance costs and adds years to 
“‘round-the-clock”’ process units like refineries valve life by eliminating grinding metal-to- 
and gasoline plants is to use Rockwell-Nord- metal wear. 

strom valves. That’s why so many oil and gas The original and world’s most complete line, 
companies standardize on Rockwell-Nordstrom Rockwell-Nordstrom 
valves where flow control must stay dependable 


and safe month after month. 


lubricated plug valves 
cost no more to buy —and far less to use than 
any other valve. Available in WOG ratings to 

The reason for the greater dependability 10,000 lb. and sizes to 30 x 34” in steel, stainless, 
and safety of Rockwell-Nordstrom valves is semi-steel and corrosion resisting metals. Write 
pressurized lubricant. This forms a leakproof for more details: Rockwell Manufacturing 
seal for tightest shut-off and jacks the plug for Company, Pittsburgh 8, Pa. Canadian Valve 
fast, easy quarter-turn operation. Lubricant Licensee: Peacock Brothers Limited. 


‘ 


f as | ,,. ;° ' 
. Ld 
x a > 
° | ? Ae . 


Rockwell-Nordstrom valves on cooling tower water lines 
operate two to five times faster than ordinary valves. 


Rugged design and unexposed seating in Rockwell- These air operated 4-way Rockwell-Nordstrom Multiport valves 
Nordstrom valves prevent pump shock load wear on on cat reformer stills make control of recycle gas lines fast 
glycol circulation service. and dependable. 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 
40th YEAR of (ub ted plu eader 
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How to Do | 


hole in the post on the other side and 
fastened to a reel. A pin with a hole 
in one end can be inserted through 
a matching hole in the reel support 
and locked 

During the day when traffic is on 
the road, the chain is allowed to re- 
main slack on the road. In the eve- 
ning, it takes only a minute to wind 
up the chain, insert the pin and loc} 
it to keep out cars which are not 


wanted 





Where's the Extinguisher ? 


There need be no doubt in this 
plant about where to find the fire 
extinguisher. In control houses and 
compressor houses, the doors are 
painted with a large red circle to show 
there’s an extinguisher just inside the 
building. It doesn’t seem very impor 


AIRETOOI 'Ss , J tant in routine maintenance but when 


; there’s a fire, who wants to take even 
Fy 
-, 


e ; ! ‘ e to locate he earest extin 
air-driven internal Sf if | 1 minute to locate the nearest ir 
i at 3 


i? guisher F 


tube cutter 9 
AIRETOOL’S new, lightweight, portable tube cutter removes dam- 
aged or leaky heat exchanger and condenser tubes faster and more 
economically than ever before. Self-centering, double-action, hard- 
ened steel tool bits cut nonferrous and steel tubes 5” to 1” in diame- 
ter, through tube sheets 1” to 4” thick. Operator governs rate of 
cut through positive feed control, eliminating gouging or burning 
and increasing life of tool bits. The new single-stage air-driven 
motor, designed and precision built by AIRETOOL, is powerful and 
easy to use. Available in speeds of 200, 265, 335 and 625 r.p.m. 

AIRETOOL’S new tube cutter is also available with electric driven 
motor for use where air supply is not available, and in a push-type 
design which can be adapted for use with your own electric or air 
motors, AIRETOOL Internal Tube Cutters are an economical ne- 
cessity, invaluable for tube maintenance programs 


ee f 


is 





Send for Bulle- 
tin #59, illustrat- 
ing the complete 
new line of AIRE- : 
TOOL tube | ~* . Touring Tool Box 
cutters, cleaners, . : 
| expanders, ac- 
cessory and . Me BRANCH OFFICES, New bersome tool boxes 
specialty tools . York, Chicago, Tulsa, Phil 


adelphia, Houston, Baton eliminated time lo 
Rouge 





Simply mounting these large 





tools and the need for a truck to de 
REPRESENTATIVES in principal cities of U.S.A., Canada, Mexico, South America, England, Europe, Puerto Rico, Italy, Japan 


liver the tool boxes around the plant 
Howeii EUROPEAN PLANT: Vicerdingen, The Netherlands 
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High Capacity 


... high capacity pressure and 
vacuum relief comparable to the 
flow of an open nozzle. 


Y 


. 


...one seal only — flexible, 
positive, replaceable. 


Ruggex h Ligh 
weight Constructi 

... Superior design and use of 
quality materials have resulted 
in a lighter weight vent. 


* PATENT PENDING 


) , 
PETROLEUM REFINER 


The BS&B Type 76-17 Arrestor Vent is a combination vent 
and cartridge type flame arrestor to prevent the spread of 
an external flame into the storage tank while venting. The 
the Type 76-16 vent (described 
below), with a modified base to fit the top of the flame 
arrestor. Clamping edges are interchangeable to allow con- 


topworks is identical to 


tinued operation of the vent when the arrestor section is re- 
moved. Arrestor vents are available in sizes 4” through 12” 
and mount to ASA bolting circles. Pressure and vacuum 


settings start at 2 ounce per square inch 


The BS&B Type 76-16 Tank Vent 
is a lightweight venting device for at 
mospheric storage tanks containing vola 
tile fluids, and features a floating seal 
which provides shut-off 
both pressure and vacuum. This seal con 


positive under 
sists of two flexible diaphragms which 


contact valve seats. Easy access is pro 
vided to it by a quick-opening V-clamp 
which holds the cover in These 
vents ASA 
sizes 4° through 12 


um settings stort at ' 


place 


mount to bolting circles in 
Pressure and vacu 


2 Ounce per sq. in 


The BS&B Type 76-18 In-Line Arrestor 
is for a free 
flame arrestor 


ven? systerr requiring a 


fo protect vent lines on 
process vessels when the emitted vapors 
ore explosive or ignitible. End flanges 


ore 150 Ib. ASA in sizes 4” through 12”, 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Differential Pressure 
Cell Transmitters 


Complete line includes air-operat- 
ed and electric-operated d/p Cell 
Transmitters covering ranges from 
0-20" to 0-800” of water; working 
pressures up to 1500 psi. 





Mercury Type Meters 


Complete line includes mercury 
types covering ranges from 2 to 
400” of water; working pressures 
up to 5000 psi. 





Type 13A d/p Cell 
Transmitter 


Positive Overrange Protection— 
up to full 1500 lb. rating 


Fully Adjustable Ranges—0-20" 
to 0-80 and 0-50" to 0-250” 


water 


Automatic Internal Damping — 
fast, stable measurement 


Simplicity —easiest, lowest-cost 
installation, lowest maintenance 


Type 28 Mercury Meter 


¢ Permanent Full-Scale Meter Ac- 
curacy — exclusive segmental 
lever design provides linear 
transmission from float to pen 


* Highest-Powered Pen Drive 
large float with long travel 


¢ Minimum Ambient Temperature 
Effects — float located in high 
pressure chamber 
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Foxboro Magnetic Meter 
Measures Fluid Velocity Directly 
Adds No Pressure Drop 

Uniform Flow Scale 


Overall Accuracy Better than 1°/, of Range Over Entire Scale 





Full Accuracy Sustained Even on Liquids Other Meters 
Can't Handle — even sand and water slurries 


Float-and-Cable 
Type Meters 


Rigid Construction — weather-tight 
case; all working parts of corro- 
sion-resistant materials 


Powerful Accurate Operation - 
large, high-stability float; cable of 
Type 302 Stainless Steel —non- 
stretching, non-twisting 

Direct Reading Chart and Scale 


Direct Reading Integral Counter 


HERE ARE two logical reasons why 

Foxboro Instrumentation assures you 
optimum results in measurement or con- 
trol of process fluid streams. First; Fox- 
boro offers the widest variety of measur- 
ing and controlling devices . . .ghe right 
equipment for every application. For 
example, only Foxboro offers gll these 
basic meter types: differential pressure 
cell flow transmitters, magnetic meters, 
mercury meters, and weir meters. Sec- 
ond; Foxboro provides 45 years of engi- 
neering experience in every phase of 
fluid mechanics. From the simplest gen- 
eral utility-type instrument to complex 
automatic ratio control systems, you get 
highest accuracy, efficiency, and econo- 
my. Whenever you have a flow problem 
involving liquids, vapors, gases, or slur- 
ries — in pipes, ducts, or channels, you 
can solve it best by specifying Foxboro. 
Only a few instruments are described 
on these pages. For full details; or for 
specific information on your problem, 
contact your nearby Foxboro Field Engi 
neer, or write The Foxboro Company, 
748 Neponset Ave., Foxboro, Mass. 


REG.U S$. PAT OFF 


FIRST in FLow 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 


Other Foxboro 
Flow Instrumentation 
Electric or Pneumatic Type Rotameters 


Electric, Pneumatic, and Mechanical 
Integrators 

Pianimeters 

All Primary Elements, Valves, and Accessories 


required for assembly of complete flow meas- 
urement and control systems 





Who's Building .. . 





Next Construction Boxscore will appear in the October issue. 


Whiting Plant to Use Urea in Dewaxing 


ee Oat eB 


New reformer completed at New Orleans 


Modernized Bay Refinery 
To Turn Out 98.5 Octane 


Increased product quality has been 


made possible by the installation of 
new equipment and re vamping ot ex 
Petroleum 


Ne Ww 


isting facilities at the Bay 


Corporation refinery 


Orleans 


neat 


The company recently completed a 


construction program there viving 


the refinery production of 89-, 95 
ind 98.5-octane gasoline and making 
possible the output of improved grades 
of fuel and diesel oils and kerosine 


ot a new 


installation 
Platform 


ing unit and additions and alterations 


program ime¢ luded 


000-barrel-a-day 


crude and catalytic 
Although 


improve nt, the 


to the refinery’s 


cracking unit emphasis 


was on produc { 


program also resulted in a 5000-bar- 
This 


brings the refinery’s total capacity to 


rel-a-day increase in Capacity 


about 23,500 barrels a day 


Bay Petroleum is a wholly-owned 


subsidiary of ‘Tennessee Gas ‘Trans- 


mission Company, In addition to the 


Louisiana plant, Bay operates a refin- 
ery in Denver 


Installation of the new Platformer 


was accompanied by the addition of 


a second fractionating column and 


auxiliary equipment for the crude 


unit and the installation of a new 


main fractionating tower on_ the 


plant’s existing catalytic cracker. Ad- 
ditionally, work is in progress on a 
fifth, 42,000-pound-an-hour boiler and 
facilities 


additional water-treating 


Indiana Standard Builds 
First Plant of Its Kind 


Standard Oil Company (Indiana 
is building a new plant at Whiting, 
Ind., for dewaxing lubricating oils by 
means of urea. 

The dewaxing plant will use a new 
process developed by Indiana Stand- 
ard’s Research department. Scheduled 
to go into operation in October, the 
new installation will produce more 
than 10 million gallons of low-pour- 
point oils a year 

The wax-free oils flow at tempera 
tures as low as 70 degrees below 0 F 
Typical uses are in the production of 
transformer oils, refrigerator oils and 
lubricants as sub-zero 


such special 


engine oils for arctic use for military 


purposes 


The plant will be the first commer 
cial plant using urea to dewax oils 
It brings to the production stage a 
method of 


urea dewaxing formerly 


used only on a laboratory scale 


[he mechanism of urea complexes 


used in extractive crystallization is 


explained in detail in PreTROLEUM 


REFINER’S symposium on “Urea Com 
April, 1955 

Explaining the new plant at Whit 
ing, Joseph K. Roberts 
ager of research and deve lopm«e nt for 
that 


plexes” 


general man 


Indiana Standard pointed out 


most lubricating oil stocks contain 


straight-chain hydrocarbons that form 
solid wax in cold weathe: 
flow. In the 
lube 


with urea The 


and pre 


vent oil new dewaxing 


process the stock is contacted 


straight-chain hydro 


carbons in the oil unite with the urea 


forming solid adducts that can be 


filtered out 
iorms at 


Since the idduct 


temperature, the 


room 


new urca process 


does not require a chilling step that 


is necessary in other dewaxing proc- 


esses 


The urea used in 


process will be 
production of low pour 


100 } 


point oils 


having viscosities at as high a 
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cKee engineering 
has earned the 


WORLD’S STAMP 
OF APPROVAL 


HESE stamps are from the thirty-five countries in 

which McKee has done business. This organization 
has executed contracts for plants with a combined value 
well over a billion dollars. They include complete petro- 
leum refineries and all types of processing units; chemical 
and petro-chemical plants and processing facilities; 
completely integrated steel plants, blast furnaces, and iron 
ore preparation plants 


But the significant fact is that most of the more-than-2600 
contracts awarded to McKee are repeat contracts from 
satisfied customers. We believe you, too, will be com- 


pletely satisfied with the engineering and construction 
McKee services you get when you call in McKee 
. Arthur G. McKee & Company + Engineers and Contractors 
ervices Headquarters: McKee Building ¢ 2300 Chester Avenue @ Cleveland 1, Ohio 
Offices: New York, N.Y. © Union, New Jersey ¢ Washington, D. C, 
= 


British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 
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IR COMPRESSORS help make 











These three 4000-hp Ingersoll-Rand compressors are 
the most powerful reciprocating process compressors 
put into operation to date. Each is actually three com- 





pressors in one, handling three different gases — air, 
nitrogen and natural gas — at different pressures and 
capacities, in a total of nine stages. 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 











ANIMONIA 


at Grace Chemical Company’ 
























Huge plant at Memphis uses pressures up to 12,000 psi 


Ser resnnsrenerntnemnes ees 


to produce 250 tons of anhydrous ammonia, 150 tons of urea a day 


Compression plays a vital role in ammonia pro dioxide at 3215 psi for combining with the am 
duction and the nine Ingersoll-Rand compressors monia to form urea by the Pechiney process 

; 99 ~ y ¢ » Crace y " 
totalling 22,100 horsepower at the Grace Chemi For a detailed description of the operation of this 


cal Company plant are the backbone of their Grace Chemical Company synthetic ammonia 


19909 


‘ ja-ures rocessing 
AMMOona-Urea Proc Ing plant, send for a copy of Form 3223 


“ Each of three 4000-hp units handles three separate This installation is typical of process plants of all 
vases at varying intake and discharge conditions type s that use ce pe ndable Ingersoll-Rand com 
in preliminary processing pressors — whether reciprocating, centrifugal or 


Three 3000-hp compressors boost the hydrogen combinations of both. Plant operators have found 


E . . —- that tl SO ‘ Ss ‘ ‘* ‘) te t) (>) cit ‘ 
nitrogen mixture from 275 to 12,000 psi in five hat the machines can be counted on to do thei 


diceta tis Ciel i Patil uniiiiiiiians jobs efficiently, and with a minimum of attendance 


and upkeep. Form 3132 illustrates many such 


A 900-hp HHE compressor! discharges carbon processes Send for your copy 





*Division of W. R. Grace & Co 


-~ i mere — 


ight 2 = TaRe 
2 ee 





Carbon dioxide, compressed to 3215 psi These two 100-hp PHE compressors dis 
by this 900-hp HHE compressor, is com charge air at 100-115 psi. Pressure is re 
bined with ammonia at 350°F in the Pechi duced to 60 psi for general plant service 
ney process, forming urea and to 15-20 psi for operating automatic 


control instruments 









Each of these three 3000-hp HHE synthe- 
sis gas compressors supplies its own Casale 
converter with a hydrogen-nitrogen mix- ie O S| 
ture at pressures ranging from 9000 to 

1—402 


12,000 psi, depending on the operating 
conditions 11 Broadway, New York 4, N. Y. 







COMPRESSORS + GAS AND DIESEL ENGINES + ROCK DRILLS - PUMPS « TURBO-BLOWERS + AIR AND ELECTRIC TOOLS 
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‘50 S.U.S 
formerly required for low pour point oils 
will no longer be 
of wax-free 


The special wax-free crude oils 
necessary I he supply 
crude oils is uncertain 


General Petroleum Corporation 
is planning an expansion costing more 
than $6,500,000 for its refinery at Ferns 
dale, Wash. The project will be 
the construction of an additional catalyti 
reforming unit. This work will be handled 
by Bechtel Corporation 


major 


Iwo other projects to be included in 


the program are the 
tove oil 


construction of a 
jet-fuel 
with a capacity of 
barrels a day, will be the 
ond Sovaformer. The first was 
when the 


treater and a treater 


The reformer 9000 
refinery 8 se 
installed 
1954. Con 
truction of the new unit is expected to be 
September 1957 


refinery was built in 


completed in 


Nederlandsche Dow Mattschappij, 
N. Vo, is preparing the site for its pro 
posed plant in Rotterdam 
There been no indications of 
construction will be started, The company 
is a wholly-owned subsidiary of The Dow 
Chemical Company. The output 
will include a variety of 
plastics 


Processing 


have when 


plant's 
chemicals and 


international Synthetic Rubber 
Company, Ltd., a new company organ 
ized to build Great Britain’s first synthetic 
rubber plant, has awarded a contract for 
design and construction of the plant to 
Blaw-Knox Company. The plant, to be 
adjacent to the Esso Standard Oil Com 
refinery at Fawley, will have a ca 
pacity of 50,000 year, ‘The 
refinery will supply butadiene for the op 
eration. Design work has been started, and 
the $12-million project is expected to be 
in operation in about two years 


pany 


long tons a 


Government of Erie has approved a 
project to build a 32,000-barrel-a-day re 
finery at Whitegate in County Coke. The 
refinery will be owned by Esso Petroleum 
Company of Ireland, Caltex Ireland Com 
pany and Irish Shell Company. Site for 
the plant already has been purchased 
take 
years to complete and the 
the plant is expected to run about $33.6 
million 


Construction 1s about 


three 


expec ted to 


cost of 


Who's Building. ee 


Canadian Oil Companies, Ltd., wil! 
expand its petrochemical facilities with a 
$3-million installation at its Sarnia refinery 

The company will start construction of 
a Platformer which will be integrated with 
a Udex extraction unit at Sarnia this fall, 
with produc tion expected by August 1957 

Ihe Platformer, with a design capacity 
of 4400 barrels a day, will be the 
at the refinery 


second 
It will be operated exclu 
sively to produce stock to the 
L' dex 


The refinery’s first 


charging 
unit 

Platformer has been 
1952. It was the first 
kind to go into operation in Canada 
The unit will high 


octane used in the 


on stream since mid 


of it 


continue to produce 


blending component 
company s gasoline 


The Udex 


capacity ot 


plant, de daily 
1650 barrels, will be the first 
Canadian plant for extracting chemically 


pure 


siened for a 


benzene, toluene and xylene from 
petroleum 

The refinery’s benzene 
used by 
other 


be used in 


output will be 
neighboring chemical plants. The 
produc ts 


toluene and xylene, will 


motor fuels 
Esso Petroleum Company, Ltd., 
with an expansion already underway at 
its 150,000-barrel-a-day refinery at Fawley 
England, now has increased the program 
to cost more than $61 million 

The newest projects, which are expec ted 
than $36 million, will in 
crease the refinery’s capacity to around 
110,000 barrels a day. They are due for 
completion by the end of 1958 

New equipment will include a third pipe 
still with a 60,000-barrel-a-day 
Hydrofiners and 
recovery plant with 
14.000 tons 

ERarlier, the Standard Oil 
New affiliate had announced 
plans to spend more than $25 million on 
new facilities for the Fawley refinery. Much 
of this involved new petroc hemical units 

Latest plans to 
Fawley are in 


ir nounced $2 


to cost more 


capacity, 
a second sulfur- 
an annual capacity of 


two new 


Company 
Je rscy 


spend $36 million at 
iddition to the previously- 
)-million project 


Hercules Powder Company is build- 
r $2-million 
Louisiana, Mo.. 


tion, 


methanol 
works The opera- 
Swiss Inventa process, will 
be integrated with the company’s facilities 


n ‘ plant at its 
new 


using the 


there for the production of ammonia 

This 
company 
hyde 


location 


addition to the 
thritol and formalde 
plant under construction at the 
About two-thirds of the methanol 
0-ton-a-day production will be 
ised t the 


expansion 18 in 
pentaci 


same 


pl ints 
pentacrythritol operation 


Steel Skyline— 

This aerial photograph shows the process 
being made in construction of Tide Water Oil 
Company's new 130,000-barrel-a-day refinery 
at Delaware City. Beginning with the tall power 
station stack at the extreme left, the units in 
clude a fluid coker, sulfur-recovery plant, crude 
unit, Orthoflow fluid catalytic cracker and 
other processing units. Behind the sprawling 
plant are units of the 7-million-barrel tank 
farm. 


Sinclair Refining Company has let 
the contract for engineering and construc 
tion of a Hydrofinithine unit. The 
unit, which will be Sinclair’s 
East Chicago Refinery 
Ene inecring will produce high 
rrade through a method 
using a gas stream rich in hydrogen. Due 
ibout $1,300,000, the new Hydro 
finisher will be the first in that area and 
one of the few in the industry. It will be 
linked to the refinery’s catalyti 
the source of the 


new 
erected at 
refinery by The 
( ompany 
lubricating oils 


to cost 


retormer 
hydrogen stream 


Suntide Refining Company will in 
stall a 15,000-barrel-a-day Rexformer at its 
refinery in Corpus Christi. The 
be installed by The Refinery 


Company. Design and 


unit will 
Engineering 
engineering has 
and the new unit is scheduled 
to go on stream early in 1957 

Facilities will include a Unifining se« 
tion for sulfur removal and preparation of 
feed stock for the Platforming and 
Installation of equipment for 
extraction will permit Suntide to 
further enter the petro hemical field with 
initial production of benzene, 
xylene 


been started 


—— 
Udex 
sections 


Udex 


tolur ne and 


The Pure Oil Company has awarded 
12,000 -barrel-a-day 
unit and a 1/,000 
barrel-a-day feed-preparation unit at its 
+7,500-barrel-a-day Lemont, Ill, refinery 
The contract went to The M. W. Kellogg 
Company completed 


the contract for a 


catalytic - reforming 


Construction will be 
next summer 


Chemoil Corporation is a new concern 
which has been organized to build a $2( 
million refinery in the New Orleans are 

Che refinery, scheduled to be ir 
three years, will 
20,000 barrels 


operation 


| 


within have a daily « 


pacity ol 


Southwest Research Institute has 
contract with the Army Ord 
nance ¢ orps for construction of a $279.000 
laboratory to be used for testing fuels and 
lubricants at the 
in San 


entered a 


institute § 


Antonio. The 


he rdqu irters 


laboratory ind equi} 





Augu 


; 


16 


Lah 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 


1956 


For more data on advertised pr 


1. Refinery for B. P. M. 
at Cardon, Venezuela. 


. Refinery for Koppartrans Oljeaktiebolag 
at Gothenburg, Sweden. 


. Refinery for Venezuela Gulf Refining 
Company at Puerto La Cruz, Venezuela. 


. Refinery for Societe Generale des Huiles de 
Petrole at Dunkirk, France. 


. Portable" refinery for U. S. Navy 
Department. 


. Lube oil refinery for Cit-Con Oil 
Corporation at Lake Charles, Louisiana. 


. Refinery for International Refineries Inc. 
at Wrenshall, Minnesota. 


. Refinery for Vacuum Oil Company Lid. 
at Coryton, England. 


. Refinery for Burmah-Shell Oil Company 
at Bombay, India. 


. Refinery for Standard-Vacuum Oil Company 
at Bombay, India. 


. Refinery for Standard Oil Company 
(Indiana) at Mandan, North Dakota. 


. Refinery for Suntide Refining Company 
at Corpus Christi, Texas. 


. Refinery for Commonwealth Refining 
Company at Ponce, Puerto Rico. 


. Refinery for Esso Standard Oil Company 
at Antwerp, Belgium. 


. Refinery for Caltex 
at Visakhapatnam, India. 


Refinery for Neste Oy 
at Turku, Finland, 


In the past 10 years alone, Lummus has com- 
pleted or is currently working on 16 complete 
refineries. Combined, they represent a large 
percentage of the refinery capacity constructed 
in the last decade. 

But complete refineries are only part of the 
Lummus story. Separate units for any and all 
phases of refining from distillation to petro- 
chemical production have been designed, engi- 
neered and built by Lummus — as additions to 
existing installations or as integra! parts of new 
construction. 

In the past 50 years, Lummus has added over 
700 petroleum and chemical plants and installa- 
tions to the world’s total. Think of Lummus 
when planning your next project 

THE LUMMUS COMPANY, 385 Madison 
Avenue, New York 17, N. Y. Engineering & 
Sales Offices: New York, Houston, Montreal, 
London, Paris, The Hague, Bombay. Sales 
Offices: Chicago, Caracas. Heat Exchanger Plant 
Honesdale, Pa. Fabricated Piping Plant: East 
Chicago, Indiana, 


oducts, use Readers’ Service Cards. last pag 





Who's Building... 


ment will be housed in two buildings. One 
of the buildings will be used for a dyna 
mometer and other facilities used in engine 
research on fuels and lubricants. The other 
will be used for offices and special labora 
tories 


Shell Refining and Marketing 
Company, Ltd., has completed a 6700 
barrel-a-day Platforming unit at its Shell 
Haven refinery. Procon Britain 
Litd., was contractor on the installation 


(Creat 


Delhi-Taylor Oil Corporation wil! 
add a new Unifining-Platforming unit to 
its refinery at Corpus Christi, Texas, Con- 
10,500-barrel-a-day 
is scheduled to start in 
will go on 


struction on the unit 
August; the unit 


stream in early 1957 


The Standard Oil Company (Ohio) 
will build a $3,700,000 alkylation unit at 
its Number One refinery in Cleveland 
Arthur G. McKee & Company is to be 
the prime contractor on construction of 
Work has been started on 
dismantling an old thermal-reforming unit 
to clear the The new 
alkylation plant is & heduled for comple 
tion in the spring of 1958 


the new unit 


site for construction 


reodorize petroleum malodors 


Make olfactorily acceptable 


petroleum products! 


Producers of petroleum products and of 


petro-chemicals 


ALAMASK reodorant 


by adding a selected 


can improve odor 


characteristics of such materials. A specific 


ALAMASK is available to achieve adequate 


reodorization of a variety of petroleum 


products. 


FOR REODORIZATION OF: 


FUEL OILS (regular or premium 
KEROSENE 

DIESEL OILS 

CUTTING OILS and SPECIALTIES 
many other petroleum products 


Gain olfactory relief with an ALAMASK. 


gasoline blends) 


Write, wire or phone for specific informa- 


tion. Our Engineering Section provides 


complete technical guidance. 


INC. 


60 East 56th Street, New York 22, N. Y. 


Philadelphia * 


Canada 
Havana 


lor more data on advertised products 


Naugatuck, 


Cincinnati * Chicago * Los Angeles 
Montreal * Cuba: Luis Felipe, 


. Mexico: Comerciale Reka, Mexico City 


use Readers’ Service Cards, last page 


PETROLEUM 


Government of Venezuela has 
awarded a contract te Air Products, In 
for the design and fabrication of an air 
separation plant and 
tion plant 
chemi al 
America 
The two plants, which will be 
1957, are 
million 


a hydrogen-purifica 
This will be the first 
operation of its type in 


petro 
South 


installed 
expected to cost 
They will be 
ammonia-synthesis gas, 


some time in 
than $1 
to produce 
ing out 


more used 
turn- 
120 tons of ammonia a day 
Oxygen separated from the air will be 
used to produce hydrogen 
gas by a 


from natural 
partial oxidation process. The 
hydrogen will be scrubbed with liquid 
nitrogen and then combined with gaseous 
nitrogen, also separated from air, to pro 
duce ammonia-synthesis gas 


Southwestern Oil & Refining Com- 
pany has gone on stream with a new 
catalytic-reforming unit at its Corpus 
Christi refinery. The unit, a Platformer 
designed to produce a 97 clear 
component, was built 
daily capacity of 9000 barrels 


octane 
blending with a 

One feature of the unit is a rerun col 
umn which was designed so that selective 
fractions of the reformate with controlled 
boiling ranges could be produced to meet 
any distillation requirements of the fore 
secable future 

The unit, designed and 
Universal Oil Products 
built by The Refinery 


pany 


engineered by 
( ompany, Was 
Engineering Com 


Clark Oil & Refining Corporation 
is planning a $5-million expansion of its 
refinery The project will boost 
the refinery s output from a current 21,000 
10.000 barrels. It will take 
complete 


Chicago 


barrels a day to 


two years to 


imperial Oil, Ltd., will spend $4 mal 
lion on a project to improve the 
produced at its loco refinery 


have 


quality 
of gasoline 
lenders 
tion of a Powerformer 
pacity of 9000 barrels 
installed include i 
Hydrofine: 

Ihe new facilities 
of the refinery 
has a daily thruput ol 

Construction of the 


been called for construc 
with a daily ca 
Other 
prefractionator and 


units to be 


will not alter capac ity 
n British Columbia. It now 
1S OOO barrels 

units, all designed 
by Imperial engineers 
soon alter the 


it Sarnia, will start 
awarded. They 
ire scheduled to ( ) stream by the 


contract 


summer of 195 


U. S. Oil & Refining Company 
was to have started taking bids for con 
900-barrel-a-day catalyti 
cracking unit at its 


Struction ol a 
refinery under cor 
Wash. Units now 
a three 
vacuum still and a thermal cracker 
[he refinery is due for completion late 
in 1956 


I coma 
being built include 


Struction at 


1 topping unit 
stawe 


The Standard Oil Company (Ohio) 
has approved an expenditure of $2,400,000 
for a new research center to be used by 
the Chemical and Physical Research divi 
sion of the Manufacturing 
The center will be 


department 
located near Cleveland 


Shell Chemical Corporation is build 
ing more synthetic 
Calif. A new 
latex will be 


parts of the 


versatility 
plant at 
unit to produce a special 
completed this fall. Other 


into its 


rubber Torrance 
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72-PAGE EXPANSION JOINT MANUAL 


More than just another catalog. It is actually a complete and authoritative 


text that covers every phase of expansion joint design, construction, selec 
tion and installation 


Separate sections deal with the various types of Zallea Expansion Joints for 


absorbing axial, lateral and rotational movements 


New Zallea HyPTor Expansion Joints for high pressure applications are 


introduced 


Over 40 pages of tables and engineering data simplify expansion joint 
selection. 


This manual is a must for any engineer having problems that involve the 


; 


movement of piping due to temperature changes 


Write today, on your company letterhead, for your copy of Catalog 56 


ZALLEA BROTHERS, 890 LOCUST STREET, WILMINGTON 99 DELAWARE 


World’s Largest Manufacturers of Expansion Joint 


August, 1956—PrETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 





WESTPORT JOINT 


(PATENTED) 


UPSIDE-DOWN any way you look at it. 


We apologize for this interruption of serious 
perusal unless it serves to emphasize a truism 
about your critical piping. To wit: that you'll 
have your feet on the ground when you en- 
trust high-temperature and high-pressure jobs 
Only to experienced specialists. Considering 
Mitchell’s long, accredited service to leading util- 


ities and processing plants, next time... ask us in. 


W. K. MITCHELL & CO., INC. 
Philadelphia 46, Pa. 


PIPING 


PIPING FABRICATORS AND CONTRACTORS 


190 For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFID 





Who's Building... 


plant’s general include 
to the 


ernization of 


expansion exten 
mod- 


These 


com- 


butadiene facilities and 

the unit 
phases of the program also will be 
pleted in the fall 

When completed, the copolymer 
will be able to make 110,000 long tons of 
a broad range of rubber 
compared to its original capacity of 89,000 
tons of a more restricted range 

Besides its additions to the manufactur 
ing plant, the company 
new research laboratory 
facilities will be 


sions 


copolymer 


plant 


types a year, as 


also 18 building a 
and pilot plant 
These ready in early 
1957 


Italian Unit on Stream— 


Italia, S.p.a., has completed and placed in 
operation a new 800-barrel-a-day catalytic- 
reforming unit at its Cremona refinery. Naphtha 
was first charged to the unit in mid-February, 
and in the following weeks reformates of 85 
and 88 clear octane were produced in unit 
tests. The Italian refinery is operating on 
Middle-East naphtha 

The unit, a Catformer licensed by The At 
lantic Refining Company, is a conventional 
three-reactor unit with an amine desulfurizer 
on the recycle gas stream. It is equipped with 
simple steam-air generation facilities. Mechan 
ical design and construction of the new unit 
was handled by Tecnider, of Milan 


General 


work 


Petroleum Corporation 
on a $100,000 
pl int at 
project 


has underway expan 


Santa 
the 


sion of its natural-gasoline 
ke Springs, lif The 
addition of three compressors 
the 


ing capacit 


involves 


crease in plant's absorption 


Anderson-Pritchard Oil Corpora- 
tion has awarded the 


necring 


contract for engi 
and construction of a 5 
fluid cracking unit at its 


refinery at Cyril, Okla. The contract went 


barrel- 


a-day catalyti 


August, 1956—VPrrroi 
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The Mathematics 


OF 
Rugged Pumping! 


= POSITIVE DISPLACEMENT 
— LESS REPLACEMENT 
>< MULTIPLE FEATURES 


INCREASED DIVIDENDS 


Heliquad and Rotating Plunger Pumps are 


Designed on Sound Engineering Principles... 


The harder the pumping assignment, the more outstanding is the design 


superiority of these Kinney pumps. Among the exclusive features which 


contribute to their long life, high efficiency, and application flexibility are 


... oversized suction and discharge openings, larger shafts and bearings, 


external anti-friction bearings, conservative capacity ratings, etc. Request 


complete details. 


MODEL SD 
ROTATING 
PLUNGER PUMP 


MODEL HQ 
HELIQUAD 
ROTARY PUMP 


Write today for your copy of 
Bulletin L51A which describes 
the 
Liquid Pumps 


complete line of Kinney 
or contact 
one of our competently staffed 
offices in Baltimore, Charleston 
W. Va., Charlotte, Chicago (La 
Grange), Cleveland, Detroit, 
Houston, los Angeles, New 
New York, Philadel 
phia, Pittsburgh, San Francisco, 
St. Louis or The Interna 
tional Sales Office, 90 West St., 
New York 6, N. Y 


Orleans, 


For more data on advertised proaucts, us 


For viscous fluids (asphalts, heavy oils, 
grease, emulsions, acid sludge, etc.) 
can be used to meter or proportion 
fluid No 
springs, or vanes. Models range from 
1% GPM to 500 GPM and working 
pressures from 70 to 250 psi 


pumped valves, blades, 


Unique heliquad rotors assure contin 
vous, non-pulsating fluid delivery over 
a wide viscosity range (from gasolines 
or solvents to heavy oils or residuals 

Bearings and timing gears external to 
chamber 


pumping Capacities up to 


2500 GPM and pressures up to 300 psi 


KINNEY: DIVISION 
THE NEW YORK AIR BRAKE COMPANY 


3596 WASHINGTON STREET + BOSTON 36 - 


i temar WAL SALes erick 90 we 


(f) 


Please send Bulletin L51A describing Kinney Liquid Pumps 


MASS 


wiw TO8® « 


Nome 
Title 
Company 
Street 


City 
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U.S.P. PATENTED STAINLESS STEEL PROCESS 


Centrifugally cast stainless steel pipe 
passes rigid specifications ... including 
severe hydrostatic pressure test. 


The men who design today’s petrochemical plants, 
refineries or Atomic power plants are confronted with 
piping problems involving temperatures, pressures 
and corrosive conditions which only a few years ago 


would have been called impractical, if not impossible. 


U.S. Pipe’s Steel & Tubes Division recently completed 
a piping requirement for 700 feet of Type 316 Extra 
Low Carbon, columbium-bearing stainless for a large 
petroe hemical plant, which is typical of the job 

metal mold centrifugally cast pipe is doing today under 
a patented manufacturing process with rigid 


(Quality Control, 


U.S. Pipe is headquarters for metal mold centrifugally 
cast alloy and stainless steel pressure pipe over 
a wide range of special and standard analyses — in 


large or small quantities. 


Write and outline your stainless piping problems, 


We may be able to help. 


Note these exacting specifications on 
316 Cb ELC Stainless Steel Pipe demanded by one 


of nation's leading oil companies: 


Material Requirements: Pipe shall conform to ASTM 


Specification A.362-52T. 


Chemical Analysis: Modified AISI Type 316 Cb (ELC), with 


one percent spread on chrome and nickel, 


Finish: Each pipe to be turned, bored and faced to surface finish 
of 125 miero inch or better, O.D. tolerance plus 1/16” minus 0”; 


1.D. tolerance plus 0” minus 1/32”. Pipe size: 12” O.D. x 1.17” wall. 


Mechanical Tests: Tensile Tests —2 tests required on each pipe 


afier heat treatment; one at room temperature, one at 700° F, 


Inspection Requirements 

1. Etching test on sections cut from each end of pipe. 

2. Radiographic Inspection — Required complete circumferential 
coverage of at least an 8” wide section at each end of each pipe 


in accordance with ASTM Specification E71-52. UPPER: Hydrostatic test rig used 


}. Fluid Penetrant — Entire O.D, and LD. surface each piece. to qualify each length of pipe. 


T d and bored stainless pipe is dimensionall 
Heat Treatment: Heat for 4 hours at 2100° F.—2150° F., water LOWER: Turned an eres Cee P'P y 


. accurate and furnished with superior 1.D. surfaces. 
quench, follow by 5 hours at 1500° F.—1600° F, Cool in still air. 


Hydrostatic Test: Each length tested to stress of either 90% 





of the minimum cold yield strength or a maximum pressure of 


6800 psi — whichever is lower, 
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UNITED STATES PIPE & FOUNDRY CO. 


Se wd jiteo Lwin 4 


BURLINGTON, NEW JERSEY 


SALES OFFICES: LOS ANGELES, SAN FRANCISCO, CHICAGO, ST. LOUIS, COLUMBUS, DETROIT, PITTSBURGH, HARTFORD, BURLINGTON 
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LEADING MANUFACTURER | 
CUTS SERVICE COSTS — 


with CONOFLOW AIR-OPERATED 
SAUNDERS PATENT VALVES 


This leading pigment manufacturer has little worry of being burdened by 
service problems with these Conoflow valves installed high up in the air in 
an\inaccessible location. The illustration shows Saunders Patent Valves with 
Cylinder Conomotor Operators on an important application in a titanium 
processing operation at our customer's midwestern plant. Numerous successful 
installations in their several plants have convinced them of the dependability 
of Conoflow valve assemblies. 


The Conoflow-Saunders Valve is a compact, lightweight unit which can be 
mounted in any position. The streamlined flow area of the valve body is free 
from pockets, grooves or crevices which cause clogging and sticking of slurries 
and semi-solids. Unique diaphragm gives tight shut-off and can be easily 
replaced, Positioners have no exposed moving parts. 


Conoflow-Saunders Valves range in size from Y2"’ all the way up to 12”’. 
They are available for “on-off” or throttling control service, using Conomotor 


operators specifically designed for automatic and remote control in conjunction 
with pneumatic instruments. 


Catalog HB-5 describes Conoflow 
Saunders Patent Valves in detail. 


= Write for your copy today. 
FOREMOST 


IN FINAL CONTROL ELEMENTS 


Conoflow representatives are 
located in most principal cities. 


CONOFLOW CORPORATION 


SUBSIDIARY OF WALWORTH COMPANY 
2100 ARCH STREET @ PHILADELPHIA 3, PA. 
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Who's Building... 


to Procon, Inc the unit was licensed by 
Universal Oil Products Company 

The contract also includes engineering 
and construction of fractionation and 
light-ends-recovery facilities, as well as 
some revamping of existing units. Work 
was scheduled to begin in July, with the 
project to be comple ted about March 195 


Shell, Oil Company of Canada 
Ltd., will install a 1000-barrel-a-day alky 
lation unit near its refinery and related 
petrochemical facilities at Montreal East 
In addition to alkylates for gasoline, the 
new unit will be used in the manufactur 
of dodecyl benzene for detergents, Ene 
neering and design work has been started 


The unit is due to go on stream in mid 
1957 


Esso Nederland, N. V., is planning 


to build a refinery at Rotterdam with a 
daily capacity of between 30,000 and 
10.000 barrels. Construction will be 
started late in 1957, with the refinery duc 
for completion in 1960 It is expected t 
cost about $29 million 

This is the second new refinery in West 
ern Europe to be planned by Standard Oil 
Company New Jersey affiliates Phe 
company’s German affiliate, Esso, A. G 
is planning a 60,000 barrel-a-day plant for 
Cologne. It is scheduled for productior 
i 1959 


Union Carbide Caribe, Inc., is 
newly-formed subsidiary of Union Carbide 
& Carbon Corporation, organized to build 
a petrochemical plant in Puerto Rica 

Ihe plant, to be in operation in 195 
will be near the new refinery of Common 
wealth Oil Refining, Inc., at Ponce, In 
tially, it is ¢ xpected to make ethylene con 
pounds from refinery gas, using about 13 
Mmcf of was a day Estimates on cost of 
construction have run to almost $25 
million 


Petroleum Chemicals, Inc., will 
build a $12,500,000 petrochemical plant 
at Lake Charles, La., for the productior 
of anhydrous ammonia, The plant will 
have a daily capacity of 100 tons 

Work on the project was to have beer 
started, with the new unit scheduled for 
completion by fall 1957. Foster Wheele: 
Corporation is handling engineering an 
construction 

The plant will use the Casale ammon 
synthesis process Nitrogen for the 
thesis and for the liquid-nitrogen gas plant 
will be supplied by an air-separation plant 
hydrogen will be produced by low 
temperature fractional condensation 
streams from nearby Cities Service Cor 
pany and Continent Oil Company re 
hineries 

The company, jointly owned by Cit 
Sery if ind ( onocod, operates a butadiene 
plant at Lake Charles. The plant was 
quired trom the government nd it 


undergoing ¢ xpansion 


imperial Oil, Ltd., is to 
million petrochemical plant 
refinery. Engineering work is underway 
and construction will be started in the 
spring the plant is due to be completed 
i year later 

rhe plant will be used to turn refiner 
byproducts into a variety of chemicals 
Those basic to the operation will be ethy! 
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.. + typical of more than 
100 companies for whom Grinnell 
is currently fabricating 





These successful companies, leaders in their respec- 
tive fields, are building new facilities right now. 
The power and process piping needed in this con- 


struction is being fabricated in Grinnell shops. 


In fact, at this time — or at any given time, more 
than one hundred similar-type orders for prefab- 
ricated piping are being worked on by Grinnell. 
Why this marked preference by so many companies 
for Grinnell? 

Because piping fabricated in Grinnell shops is 
done under ideal conditions, with modern equip- 
ATTENTION: A 30-minute color sound film showing the 


quality and economy of Grinnell Shop Fabrication of all 
classes of piping is available for group showings. 


Pipe being heated to exact 
temperature required 
for proper bending 


Skilled team completes 
bend in six minutes with 


pipe close to 2000 °F 


Grinnell Company, Inc., Providence, Rhode Island 


pipe ond tube fittings ° welding fittings . 


Grinnell-Saunders diophrogm valves * pipe * 


industrial supplies ° 


Auqust, 1956—PETROLEUM Ri 


Fabricated piping, bending 
operation completed, enters 
stress-relieving furnace 


engineered pipe hangers ond supports ° 
prefabricated piping * 


Grinnell avtomotic sprinkler fire protection systems . 


For more data on advertised products, use Readers’ Service Cards 








ment, by personnel qualified for each class of work. 
Included in the price (which is determined in ad- 
vance) are such items of expense as: interpretive 
engineering, shop sketches and planning, procure- 
ment of materials, power services, expendable tools 
and supplies. All piping is rigidly inspected and 
tested to comply exactly with customer specifications 
and applicable codes. Consult Grinnell on your next 


piping job. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Heavy wall pipe being mach Ultrasonic testing 


ined to the proper welding of a weld on 


bevel on a post mill heavy wall pipe 


Coast-to-Coast Network of Branch Warehouses and Distributors 


Thermolier unit heaters ° 


plumbing and heoting specialties * 


last page 





valves 
water works supplies 


Amco air conditioning systems 


many more hours on stream 
without forced shutdown 


with BUTVaC Lari 


OIL-GAS TANDEM COMBUSTION UNITS 


Exclusively for vertical 
new National 
landem Block 
features of our 
Tandem Units 
cast refractory shapes for 
cost-saving vertical installation and 
maintenance; secondary air inlet 
louvres for positive control of ver 
tical flame pattern; and, all steel du 
plex detaching gear which 
swift, simple vertical burner 
over 


firing, the 
Airoil VERTICAL 
Units retain all the 
regular horizontal 
plus: spec ial, pre 
easier, 


enables 
change 


VERTICAL and HORIZONTAL 
Fandem Units hold air in the com 
bustion zone until fuel and heated air 
are thoroughly mixed. ‘This 
that ignition takes place in a hot zone; 
the result: high fuel economy through 
more rapid combustion with a mini 
mum of NATIONAI 
AIROIL’ landem 
bustion Unit econdary air to 
be easily and accurately controlled 
I" adjusting air control louvres 
flame can be shaped to radiate heat 
uniformly without tube impingement 


means 


excess alt 
patente d 
allow 


Com 


The VI RTI A] or 
FAL ‘Tandem Unit is always fired 
with NATIONAL AIROIL Combi 
nation Oil and Gas Burners . has 
a high turndown ratio with a steady 
flame te mperature using either fuel 
oil or as With the TANDEM 
UNIT's clean flame, a cold furnace 
can be brought to full capacity in a 
time 


HORIZON 


short 


“Many, many more hours on stream, 
without shutdown” yes, YOU will 
realize higher profits from YOUR 
heaters when NATIONAL AIROTI 
VERTICAL or HORIZONTAI 
Tandem Units are specified. Our new 


Bulletin 498 is yours for the asking 


CHEMICAL. PETROLEUM DIVISION 


® NATIONAL AIROIL 


Y BURNER CO., INC. 


1254 EAST SEDGLEY AVE., PHILA. 34, PA, 
Southwestern Division 
2512 South Boulevard, Houston 6, Texas 
INDUSTRIAL OIL BURNERS, GAS BURNERS, 
AND FURNACE EQUIPMENT 
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isobutyl- 
distillates and 


normal butylenes 
butadiene, 


ene, propylene 
enes aromatic 
tars 

Butadiene from the new plant will be 
the first produced by private industry in 
Canada. It will be supplied along with 
butylenes to Polymer Corporation for use 
in its rubber-making operations 

The plant’s ethylene capacity will more 
than double that of the entire country. It 
also will make certain products which will 
be returned to the refinery and used in the 
manufacture of high-octane gasolines 

Petrochemical equipment will be oper- 
ated as a part of the Sarnia refinery. The 
main pieces will be cracking units, fra 
tionating facilities, and the ethylene and 
butadiene plants 


The Texas Company has started a 
major expansion of the steam- and ft lec 
tric-generating facilities at its Port Arthur 
refinery. A new power plant, scheduled for 
completion in September, 
clude three new steam generators and a 
15,000-kilowatt electric generator, togethe: 
with 
will boost 


1957, will in 


necessary auxiliaries. The program 
steam-generating 
percent and 


capacity by about 


capacity by 


about b2 electric-wenerator 


29 percent 


Texas Eastman Company will 
broaden its work in high-density, low-pres 
sure polyethylene, with 
semi-commert ial unit at its 
plant. The unit will be used for ex 
perimental production which is expected to 
result in eventual commercialization of a 
Standard Oil Com 
licensed to 
division of 


construction of a 
Lonevie Ww 
I exXas 


process deve lope d by 
Te XaS 


Kodak 


pany Indiana and 
I astman, a Eastman 


Company 


Avgas from Texas— 


Phillips Petroleum Company has 
licensed two more European companies to 
use its catalytic process for making poly- 
ethylene 

Badische Anilin und Soda Fabrik was 
given exclusive use in Germany of Phillips 
patents and technical knowledge for pro 
ducing polyolefins. And Societe Solvay et 
Companie, a Belgian concern, was given 
exclusive rights to the process in Italy 

Earlier, a similar agreement was reached 
for use of the process in France. It was 
with Societe des Usines Chimiques Rhone 
Poulenc 

rhis brings to six the number of overseas 
companies, in a8 Many countric¢s, licensed 
to use Phillips’ polyolefin process 


Canadian Oil Refineries, Ltd., is 
nearing completion on a $2,200,000 proj 
ect to increase capaciay of its 20,000-bar 
rel-a-day Sarnia, Ont., refinery. The proj 
ect will increase the refinery’s basi 
capacity by 


crude 
5000 barrels a day and add 
1500 barrels a day to its catalytic-cracking 
capacity, 2500 barrels to the vacuum ca 
pacity and 500 barrels to the plant $ cata 
lytic-reforming capacity 


Sioux Oil Company has completed a 
new catalytic-reforming unit at its refinery 
at Newcastle, Wyo., and now plans i 
add a propane- and butane-recovery unit 
The reformer, a Houdriformer licensed by 
Houdry Proc ess ( ompany was engineered 
by Litwin Engineering 

built by the refinery staff 


Company. It was 


E. |. duPont de Nemours & Com- 
Pany has started an expansion 
than double its « ipacity tor mak 
Pl ins call for 
zation of existing facilities and constructior 
of a new unit at the 


prog! im 
to more 
ing polyethylene modern 
company § plant 


Orange, Texas 


Alkylate is being produced at the rate of 2700 barrels a stream day in this HF alkylation unit at 
the refnery of Cosden Petroleum Corporation at Big Spring, Texas. This alkylate is blended with iso 
pentane and toluene, the latter obtained from Cosden’s integrated Platforming-Udex unit, to produce 


high octane aviation gasoline. 
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The incorrect power cable can cost you a fortune 


or n - - - - 


In buying thermoplastic wires and cables, selection of 
the right compound for your specific installation con- 
ditions is all-important. Use of an incorrect cable 
construction can jeopardize the flow of production in 
your refinery or plant. Hundreds of available thermo- 
plastic compounds have made selection difficult. But 
a careful study of the various Okoseal (polyvinyl 
chloride) and Okolene (polyethylene) insulations and 
sheaths compounded to Okonite’s own formulas will 
enable you to select the specific cable construction 
best suited for your environment, such as: salt water, 
petroleum oils, paraffinic hydrocarbons, alcohols, min- 
eral acids, fixed alkalies, ketones, esters, halogenated 
hydrocarbons. Judicious choice of the proper Okonite 
cable will provide a longer-lived electrical system. 


NEW Okonite Technical Bulletins offer specific information 


Especially compiled for the refining, natural gas, and 
petrochemical fields, the following bulletins give com- 
plete technical information, including dimensions, on 
Okonite plastic cables for power, control, machine 
tools, lighting circuits, motor leads, switchboards, 
communications and cathodic protection. 


available with either copper or aluminum conductors 


AE Oe 
ONO 
CaN 


_ 


THE OKONITE COMPANY, Passaic, N. J 
Kindly send me the free bulletins checked below. 


BULLETIN 2120 
(Okoseal 100) 


BULLETIN 2121—Machine Tool and Switchboard Wire—600 
Volts (Okoseal 200) 


BULLETIN 2122—High Ambient Petroleum and Chemical Resist 

ant Wire—600 Volts (Okoseal 300) 

BULLETIN 2123—Oil and Gas Resistant Wire 
(Okoseal-Nylon, Type OGR) 

BULLETIN 2124—Multi-Conductor Control Cable 
(Okoseal 100) 

BULLETIN 2125—Insulated Power and Control Cable 
Volts (Okolene 400) 


BULLETIN 2126— Multi-Conductor Control Cable 
Volts (Okolene 400) 


2 pea 2127 —Cathodic Protection Cable (Okolene 400) 


Insulated Power and Control Cable—600 Volts 


600 Volts 
600 Volts 
0-5000 


600 and 1000 


BULLETIN 2128—Relative Environmental Performance Data for 


Plastic Insulations and Sheaths 
NAME 
COMPANY 
ADDRESS 


cITY STATE 
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where there’s electrical power... there’s Oo KO oa IT - CA al L ic 





Reviewing New 





Books... 





Ten Year Index to Corrosion, 
1945-54, compiled by Norman E 
Hamner and J. F. Van der Henst, Jr. The 
alphabetical subject index sore 
1O00 phrases and an alphabet 
index of 1056 names. Titles are 
included of 629 articles published in the 
first 1945-54) of publication of 
Corrosion, the monthly journal of the Na 
Association of Corrosion 
The subject 


contains 
reference 
cal author 
decade 
tional Engineers 
index, organized around the 
veloped for the NACE Abstract 
Index, is intended to be of 
service to the 


system ce 
biling maxi 


mum general corrosion 


worket 

N to limit the number 
with the result that 
than one reference per page 
of indexed material. In Volumes | through 
+ (1945-48 inclusive) the 
publication 
ifter January 
b%yxillY% 
of the larees 


ten year 


No effort was made 
ol cross references 


there 18 more 


page size of the 
inches. All 
1949 had pages measuring 
inches. A total of 3591 
size was published during the 


was 6 x 9 1ssues 


pages 


characterized by a wide 
matter with 
and petroleum corrosion problems 
than topics. Of 


special interest to corrosion engineers are 


The index is 


iiety of subject data on 
pipeline 
in greater volume other 
the numerous tables of data 


National 


rs, L061] 


Association of Corrosion Engi 
M&M Building 
pages, $5 to NACE members, $7.50 to all 


other 


Houston, 32 


Standard for Field Welding of 
Pipe Lines, prepared by the American 
Institute This fourth 
clopments in pipe line 


taken place 


Petroleum edition 
reflects de 


that have 


we Iding 


since the third edi 


tion was issued in 1955. The book is no 
longer considered “tentative In addition 
to several minor changes the fourth edition 
include 1 section that illows multiple 
qualification of welders under certain cu 


cumstances 
The latest re 


committe 


Visions were prepared by i 
on which served representatives 
American Association Pipe 
Pipe Manu 
Society, So 
Testing ind 


from the Gas 
Association 


American We Idine 
Non-Destructive 


Line Contractors 
facturers 
erety for 
the API 

American Petroleum Institute 
Oth Street, New 


1) West 


York 20, 50 cents 


Sampling Procedures and Measur- 
ing Equipment, prepared for the Au 
Pollution Abatement committee of — the 
Manufacturing Chemists’ Association \ 
Manual Sheet P-7A 


has been prepared to update the informa 


b2- page supple ment 


tion contained in the original chapter 
which covered developments as of late 
1951. Since then, many new sampling and 


measuring techniques have been developed 
ind older techniques improved. These are 

oris inal 
detail Also 
tables, diagrams and an ex 
bibliography 


discussed, as well as some of the 


topics, described in greater 
included are 
tensive 
availabk at the 
single copy price of 75 cents. The 
Air Pollution Abatement Manual 
of 12 chapters and costs $6.00 per copy 

Manufacturing Chemists’ Association, 
1625 Eye Street, Northwest, Washington, 


Vhe supplement 18 
entire 


consists 


D.C 
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Turbulent Dispersion of Dynamic 
Particles, by Vi-Cheng Liu. The disper- 
sion of material particles in a turbulent 
field is discussed in this report of Air Force- 


sponsored research just released to in- 


dustry 

Particles studied are those whose siz 
and inertia are such that it cannot be as- 
sumed that they will follow exactly the 
fluctuations of the fluid elements with 


which they are 
field is 


geneous 


turbulent 
stationary, 


issociated The 
assumed to be homo 
lsotropi Stationary, ex- 


fields for the 


and 
trancous force particles may 
exist 

An illustrative example of dispersion cal- 
culation with a given turbulence spectrum 
is presented, and aspects of practical ap 
plications are discussed briefly 

Office of Technical Depart 
ment of Washington 25, 24 


Order PB 111958 


Services, 
Commerce, 


pages, /O cents 


Spectrophotometric-Cuprethol 
Method for the Quantitative Determina- 
tion of Copper in Aviation Fuels, by O. M 
Ballentin« This re port, prepare d at Wright 
Air Development Center discusses a 
method deve loped for the quantitative de- 
termination of tonK 


copper in aviation 


fuels in concentrations as low as 1 ppm of 
Copper 

In th method the cupric ion reacts 
with a compound prepared from carbon 


disulfide and diethanolamine to form the 
salt complex of bis(2-hydroxyethyl 
acid The 
determined by 
density of the 


Maximum wave 


ellow 
dithiocarbami concentration of 
cropper 1s 
the opt il 
tion, at the 


first measuring 
resulting solu 
length, with an 
ibsorption spectrophotometer and then re 
lating this optical measurement to a prey 
iously prepared concentration optical den 
ity curve 

Office of Technical Services, Depart 
Washington 25, 14 
Order PB 111888 


ment of Commerce, 
pages, 50 cents 


Instruments for the Study of the 
Atmospheric Pollution. Better under 
standing of from this 
booklet. It will help even the smallest units 
of industry and 


smog may result 
obtain 


their 


government to 
suitable for the 
parts ular smog problems 
Ihe publication lists hundreds of devices 
useful in pollution, together 
with the names and addresses of manufa 


equipment study of 


studying air 


turers who can supply them. Items covere d, 


range trom simple filter papers to electro 
static precipitators No single source had 
previously existed where eneinecrs could 
find information on available equipment 


In addition to devices made especially 
for the 
taminants, the 


and measurement of air con 

booklet calls 
which may be borrowed from 
other protessions, One of these is the blood 
erythrocytometer, used by 
count the red 


study 


attention to 
instruments 


physi lans to 
and white corpuscles of 
human blood, but adopt d by engineers to 


count dust particles in the atmosphere 
Other items listed, are used to measure 
smoke density, collect air samples, analyze 


detect irritating of 
dangerous gases, and measure and predict 
weather conditions 

The American Society of Mechanical 
Engineers, Order Department, 29 West 
9th Street, New York 18, $2 


foreign substances, 









Antioxidants for Greases, by S. | 


Calhoun. Amines are better inhibitors of 
oxidation in greases than any other types 
tested in an Army Ordnance Corps re- 


search program to develop compounds for 
this purpose 

This is the conclusion of researchers in 
Interim Report No 2 of the 
which has just been released to 
through the Office of Technical 
U. S. Department of Commerce 

Outstanding 


program 
industry 
Se rvices, 


amines are the 
phenylenediamines. The sulfur compounds 
used in the study did not show anything 
exceptional as inhibitors, but three of the 
substituted phenols were able to inhibit 
oxidation in some types of greases for more 
than 500 hours 

Forty-five 


among the 


compounds were tested in 
greases at 210 I and those which were 
effective at this temperature were also 
tested at 250 F. Only six of the inhibitors 


tested in the program would inhibit oxida 
tion for 500 or hours at 250 |} All 
of them were tested in lithium soap 
eral oil wreascs and a 
and 


mort 
min 
number in calcium 
mineral oil 
greases. Copper corrosion tests were run on 


lithium-calcium soap 


all successful inhibitors and the acidity or 
basicity of the grease was determined 

Office of Technical Services, Depart 
ment of Commerce, Washington 25, 3 
pages, $1. Order PB 121017 


} 


The Chemistry of Phenolic Resins, 
by Robert W. Martin. Written from the 
point of view of the chemist, the 
book infor 
mation on the 


oreanic 


constitutes a single source of 
structure and re 


related 


formation 
actions ot 


produc ts 


phenolic resins and 


( hapter headings include phenol ilco 


hols; dihydroxydiphenylalkanes, phenolic 
resins: cure of phenolic resins; joint rea¢ 
tions of phenols and aldehydes with an 


idded reagent heterocyclu products the 
reaction ol phenolic resins with unsaturated 
phe nol-aldehyde 


products and reaction of kinetics 
As an aid to the 


compounds reactions of 


research worker, the 


more import phenol-aldehyde or phenol 
ketone products have been listed in table 
form, along with their melting points and 
pertinent references The author, who 


made an extensive review of the literature 
in preparing this book has culled the 
contributions in each field, and i 


seem to be best 


major 
dicates the reactions that 
vidence 


& Sons In 140 
York 16 


supported by the « 
John Wiley 
Avenue, New 


Fourth 
29% pages $9.50 


Chemistry, Technology and Cal- 
culation Methods of 


Processes for 


Motor Fuel Synthesis, by M. | Nagie 
This fundamental book on crude oil re 
fining is written in Russian by a Russian 


The author slants the material to chemists 
and chemical engineers working in the re 


fining industry, drawing on both Russian 
and other foreign literature, as well as his 
own writing, in the fields of kinetics, ther 


modynamics, theory of precesses and their 


applications to industry Particular em 
phasis 1s placed on cr! icking ind hydroge 


nation 


The five chapters take up fuels for 
modern internal combustion engines; chem 
istry of processes used by motor fuel 


technology of motor 
kinetics of chemical 


systems, and 


produc tion 


fuel pro 


duction reactions in 


dynam calculation of syn- 


thetic processes of motor fuel production 
Publishing House of the Academy of 
Sciences of the lI fe Moscow, 542 


pages, Rubles 30.40, or about $7.60 
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WITHOUT LEAKAGE OR 
CONTAMINATION 


_ 


Lapp PULSAFEEDER “4: 


CONTROLLED-VOLUME CHEMICAL PUMP 


If your process requirements demand accurate handling of corrosive and 
non-corrosive liquids, here is the pump for the job. The Lapp Pulsafeeder is a 
piston-diaphragm pump... it has positive displacement with no stuffing box. The product 
being pumped is isolated from the drive mechanism by a hydraulically balanced 
diaphragm, thus preventing leakage or contamination of the product. 

Pumping speed is constant; variable flow results from variation in 

piston-stroke length... controlled manually by hand-wheel, or, in 
Auto-Pneumatic models, by instrument air pressure responding 

to any instrument-measurable processing variable. 

WRITE FOR BULLETIN 440 with typical applications, flow charts, 

description and specification of models of various capacities and 

constructions. Inquiry Data Sheet included from which we can make 

specific engineering recommendation for your processing requirement. 

Write Lapp Insulator Co., Inc., Process Equipment Division, 

654 Wilson Street, Le Roy, N.Y. 


Reet y 
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As Management Sees It... ) lion, or one-fourth 
total expenditures 


ser | able | . Here 


f era. a ! Its of the survey 
| AUTHORIT K 
Y FOR EXPENDITURE TABLE 1 
Gross Capital Expenditures of 15 Oil 


| Authority ‘om oe O00, Ne, ae Companies That Were Surveyed 


Que sted 
| Warehouse outlay pt a a (Show cash an 


| Department _ 


d 
Million of Dollars 


Company 1950 1951 1952 1953 


| Location: 


Reason (Explain fully); 


Summar ( . 
yY of Estimated Cost ao Material jane = 
n - 

house Out lay 


Planning Capital Expenditures 


¥ . . . 
és this Project provided for Five major aspects enter into plan- 
curre ° ° ° ° 
ie ts oa t ning capital equipment expenditures: 
n what amount? ’ Otale 
Project No, 


If not ab re) 
ow ra. 
unall contingency or ae Total . 15 oil companie surve\ mstruct 
ated project no. 


a capital budget as the ! instru 


1. Capital Budget Fourteen of the 


DISTRIBUTION; ment of planning 
Materia) APPROVED; . A capital budvet cover the prob 
able capital xpenditures for the com 


Ing budget pr riod consolidated In 


Investment (Date) 
Intangibles Calculations 
Correct | such a way as to present the aggre 
gate demand for capital funds and 
Signed 
expressed in terms of specific indi 


Signed vidual assets which have moved up 


through the management hierarchy 
lor supervisory review This is an 
¢ 


ntellectual proce th conscious cle 
Sample form used by one of the surveyed companies to request authority for expenditures. Only , 


after this form has been completed and signed can a project begin termination Of a course of action 
based on purpose, fact and consid 
ered ¢ timates 
How to Plan and Control _.e3yeee" 
preparin the capital budget 
1. ‘Top management compiles the 
# © ° 
p tT | FE e d Tt niormation supplied from the gra 
a | a XP n | ures roots” of the compan. Wide parti 


pation by employes at all leve Is in the 


Here is a revealing survey report on the way “**ni7auen emphasised. The pes 


on closest to the daily operational 
15 oil companies plan and control capital expenditures. needs of the enterprise is assumed to 
be aware of those expenditures that 
Dr. G. E. Kiser, Chairma vill make his individual efforts most 


Der me E-onon nd Busir Iministr , rewarding. Each proposal is screened 


ind translated into an estimate of 
Cl all ( ipital needs I wel e ol the 
’ " } . 
SUCCESSFUL completion of 2. Are the control properly de 1) respondents use this system 
project whether it be a new refiner signed to administer the plan? » In two companies top mMmanave 
or a gas processing plant depend lhe following is a survey report on ment states in general terms the capi 


on the way two vital questions are the way 15 oil companies plan and tal spending authorized in each ope 


answered control capital expenditures, Property, ating area of the company Thi 
1. Are the plans for capital expend plant and equipment spending for the pronouncement of policy is issued 
; 


itures sound sclected group of companies total over annually and is the result of the best 
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IT’S NOT WORTH THE CHANCE 
—CLEAN IT RIGHT 


| quipment that Ope rate at Ie 

peak efficiency eats into your 

pany profit hemiecal cleaning can 
help stop these lo but only when 
il s done b expert | nie you rely 
on experts, you re taking a chance 
with your men and valuable equipment 


Dowell engineers under tand 


cle ininy problet is and they ha if x rt | ! rt) bevond 


é rperien ‘ needed to solve ! { yo iL 1 te p con 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 











BAYWAY (N. J.) REFINERY 


pumps wide range of Fuel Oils with 


Sier-Bath SCREW PUMP 








The Sier-Bath Screw Pump above is handling fuel oils in viscosities from 60 SSU to 15,000 S$SU, 
discharging against 200 psi., under operating temperatures of 100° to 200° F. Pump is an external 


gear and bracket type, having steam jacketed body. 


Sier-Bath screw pumps 


External Gear and Bearing Bracket Type for 
non-lubricating liquids and semi-liquids 


Internal Gear and Bearing Type for lubricat- 
ing liquids and semi-liquids 


Nier-Bath Screw Pumps maintain 
high volumetric efficiency because 
“Dual-Controlled” precision rotor 
design prevents rotor-to-rotor or 
rotor-to-casing contact—provides a 
continuous flow without pulsation, 
hammering or vibration . . . without 
strains, misalignment and wear on 
rotors, shafts, bearings and gears. 


Result: Dependable, uninterrupted 
pumping service—less downtime— 
less maintenance—easier servicing— 
longer pump life—lower overall 
pumping costs. 


Capacities from 1 to 1,000 gpm.,; vis- 
cosities from 42 SSU to 1,000,000 
SSU ; discharge to 1,000 psi. for vis- 
cous liquids, 200 psi. for water and 
light oils. Horizontal or vertical con- 
struction. Corrosion resistant alloys, 
special bodies, stuffing boxes and 
bearings for special needs. Call your 
Sier-Bath representative or write Sier- 
Bath Gear & Pump Co., Inc., 9257 
Hudson Blvd., North Bergen, N. J 


Sier-Bath ROTARY PUMPS 


60th Anniversary 


A )? For more data on advertised products 


Gearex® Pumps 


Mtrs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings 


ey 


use Readers’ Service Cards, last pags 


Hydrex® Pumps 


Member A.6.M.A, 
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economic forecast available It is 
transmitted from the top administra 
tive level and is used as a guide for 
the lower echelons of management 


during the coming year 


The Planning Period — The 
length of the planning period ranges 
from 1 to 5 years, but only three 
companies report that they make 
capital planning programs for longer 
than 1 year, Even then, however, the 
long-range forecasts are revised an 
nually, for at best they represent onl 
rough estimates 

The consensus is that the value of 
a detailed long-term budget does not 
merit the time and trouble that must 
be put into it Nevertheless, there i 
growing belief that a sensible budge 
cannot be based on one-year fore 
casts alone since many capital proj 
ects may require several years to con 


struct before operations begin 


3. Flexibility——Flexibility is incor 
porated into the plan to compensat 
for changing conditions. A high di 
gree of flexibility seems to characte 
ize the smaller companies, whereas 
more rigid controls are inherent in 
the budgets of larger firms 

Tight control over revisions has at 
least one advantage in that it tends 
to make for better planning when 
executives know that there is little 
opportunity for them to correct plan 
ning errors. Conversely it may pose 
a limitation on new schemes which 


are of value to the company 
5. Criteria For Discrimination 


Desired expenditures almost alw 


exceed the practical limits of avail 


able means 


Consequently method 


are devised for selecting desirable 
projects and tor eliminating thos 
which do not contribute thei pro 
portionate share toward attaining the 
over-all objective 

In the selection process individual 
proposals are crutinized and con 
pared with other budget candidat 
on the basis of 

®@ The length of the payout period 

@'The rate of return that is ex 
pected from the investment 

@ ‘The devree of necessity attached 

each 

Pay-out. The reporting compani 


years-to-pay-out to di 


unity ersally LIS¢ 
tinguish between “good” and “bad 
ivestment proposals This method i} 


based on the number of years e 





r 
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IT TAKES ONLY ONE GALLON OF UOP*5... 








lugqust, 1956—V 


nomical you can use. And by expe- 
rience and test it is also the best 
the only inhibitor that can handle the 
really tough stability jobs. 


Actually, only 5 molecules of UOP 
#5 will protect as many as 1,000,000 
molecules of today’s tailor-made 
gasoline from the formation of gum, 
the one universally recognized cause 
of engine manifold deposits. It’s ef- 


fective, too, in preventing the decom- 


TO KEEP 100,000 GALLONS OF GASOLINE GUM-FREE 


UOP #5 Inhibitor is the most eco- 


position of TEL in stored gasoline. 
Is it any wonder that UOP #5 is the 


standard of comparison in the industry? 


Just as the methods of making better 
gasoline keep changing, so do the 
techniques of finishing gasoline for 
maximum gum stability and engine 
cleanliness. We will be glad to share 
our experience in this field with you 
in attacking a current stability pro- 
blem or in reducing costs on present 


processing. Just write us. 


PRODUCTS DEPARTMENT 


UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 


For more data on advertised products, use Readers’ Service Cards, last page 
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Custom 


Engineered 4 riginal im t. When t 


I 


within tw 


Spray Drying 


umes a high degree 


ivene When pay-out 


be yon { that 


} 


} 


ine used oO 


tment 


ticipated earnings, alter 
aepreciation, to some m 
tment, either orginal 
rave bool Value Iw 
1D firm consider thi 
I stating payout 


2.Compute the return on 


TABLE 2 
Appraisal of New Capital investments 


Comparison of Methods: Investments with Increasing 
Income 


ASSUMPTIONS 
rig all to 


all 


1. Return Based on Original lnovestment 
Average Annual | ne, After Taxe 
Before Depr 


5 4 


with PEABODY AIrR® ~_ 


>. Return Based on Average Investment 
4 ‘ ' 


HEATERS ] | Sgetgtnemnre 


3. Return Calculated by Financial Method 


ele Discount 
e{» Peabody Direct Fired Air Heaters have wide acceptance with various Factor 
spray dryer designs and with such products as petroleum catalysts, YEARS Income 10 
chemicals, minerals, detergents, and foods. A typical application at the to 3 $ 6,00 
National Aluminate plant, Chicago, Illinois, uses a Peabody Air , ren 
Heater in conjunction with a Swenson spray dryer, a product 
of the Swenson Evaporator Company, Division of Whiting Corporation, 
Harvey, Illinois. The heater fires natural gas fuel at a maximum 
firing rate of approximately 75,000,000 BTU/hr. to spray dry silica gel 
catalyst for the petroleum refining industry 

Balance of 


Every Peabody Air Heater is job-engineered and custom-built to Principal at 
Interest Return of | Beginning 


individual specifications. Years of experience and a wide variety of on @ 10% | Principal ow 


applications throughout the world, enable Peabody to offer assured : 
performance for heat releases from | million to 300 million 
BTU/hr. and for furnace pressures from atmospheric to 10 or more 


atmospheres. Write for Bulletin 600-A 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N. Y 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 


For more data on advertised products, use Readers’ Service Cards, last page. 


























D) 











O 

















a rolling pipe line 








to industrial users... 


Mathieson ETHANOLAMINES 


direct to you... 


Fast deliveries, straight from plant to you, guarantee 

that Mathieson mono-, di-,and triethanolamine reach your 
process in the original containers. There’s no repacking 

or rehandling to impair the purity of these Mathieson products. 


Tank car, tank truck,and drum shipments arrive 

directly from our modern Doe Run plant at Brandenburg, 
Kentucky; LCL deliveries, in plant packaging, from numerous 
local distribution points. For technical information and 
samples, call an Olin Mathieson representative today. 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3. MD 


MATHIESON —_ 


INORGANIC CHEMICALS: Ammonia - Bicarbonate of Soda - Carbon Dioxide + Caustic Potash « Caustic Soda + Chlorine +» Hydrazine 
and Derivatives + Hyprochlorite Products - Muriatic Acid + Nitrate of Soda + Nitric Acid - Soda Ash + Sodium Chiorite Products 
Sulphate of Alumina + Swuiphur (Processed) + Swiphuric Acid + ORGANIC CHEMICALS: Ethylene Oxide + Ethylene Glycols 
Polyethylene Glycols + Glycol Ether Solvents - Ethylene Dichioride + Dichloroethylether + Formaidehyde « Methanol + Sodium 
Methylate - Hexamine - Ethylene Diamine - Polyamines - Ethanolamines « Trichlorobenzene + Polychiorobenzene + Trichlorophenot 


August, 1956—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page "5 





YOU CAN BET 
it ALL! 


In poker or in heat transfer equipment, this hand is as good as 
money in the bank. 


Manning & Lewis heat transfer and process equipment is designed 
and constructed to better your most exacting requirements and 
make it easy for you to place a safe bet on trouble-free worry- 
free, long term operation. 


M & L meets all requirements of A.S.M.E. or any other agency 
specified by you, the customer. All equipment designed by 
M & L is sold on a guaranteed basis for your protection. 


Try us on COOLERS 

your next quotation R HEATERS 
or send now EBOILERS CONDENSERS 

for your copy HEAT EXCHANGERS 

of bulletins pe EVAPORATORS 

pertaining to CKETED KETTLES 


your particular need. RIBBON MIXERS AGITATOR 
s 
PRESSURE VESSELS 


REACTORS 


Manning & Lewis. 
nginceung Co. 





29 Ogden Street Newark 4, New Jersey 


i a a. ae es 


For more data on advertised products, use Readers’ Service Cards, last page 
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vestment actually outstanding from 
time to time over the life of the ven 
ture the financial method. Three re 
porting firms us¢ this technique 

Nec ty. Many projects if judged 
trictly from thei profit potential 


would never be undertaken. But be- 


cause of government decree, break 
downs in strategic operational phas« 

etc... certain investments become man 
datory and must be put at the top of 
the priority list regardless of financial 


expediency 


4. Replacement--When the spend 
ing decision involves replacement (not 
simply an addition to plant capacity 
all of the reporting companies resort 
to rule-of-thumb methods seasoned 
with experience, Comparisons of op 
erating costs with a standard rate 
give re placement signals in some 
cases, Other firms replace automat 
ically after a designated period ol 


time has « lapsed 


5. A Recommended Planning 
Method — Theoretically, not all of the 
companies re sponding to the survey 
have as eflective a procedurt tor 
planning capital spending as they 
might have. One company is in the 
process of changing its procedure st 
make planning more accurat 

In theory the minimum requisites 


uccessful capital planning pro 


| 


a ound | 


budgeting proce 
dure in which adequate attention 
ven to soliciting investment propo 
ils from the evra roots” of the con 
pan compatible with a high degree 


' 
of centralized plannin and control 


© Determine a minimum acceptable 
rate of return on each general group 
ng of faciliti production, refinin 
tran portation ind marketing com 
mensurate vith the risk inherer 
therein. One respondent comput 
age long-run cost of « ipit il 
ibout / percent il te taxe But 
order to ¢ xpand and obtain a 
ictol return 
COtqTl pan 
Or bett 
14 percent 
ind 18 percent or het 


, , 
well ind petrochemu 














Hang something from a small cloud? 


There’s almost that problem in building an 
alkylation unit like this one—but Graver is 
doing jobs of this magnitude every day. 
Perhaps rather than an alkylation unit, 
your construction project is to be a power 
plant...or a steel mill...or a chemical plant 


GRAVER CONSTRUCTION CO., 


--.or something hush-hush that will handle 
fissionable materials. 

For industrial construction—or parts 
thereof—see Graver. Other Graver services 
include setting machinery, mechanical and 
piping installation, and plant maintenance. 


INC. 


424 Madison Avenue, New York 17, New York 
Edge Moor, Delaware; Houston, Texas; Joliet and Chicago, Illinois 


a subsidiary of 


GRAVER TANK & MPG.(0.]NC. 


lugqust, 1956—PrTROLI 


For more data on advertised products, use Readers’ Serv 
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Cards 





eaUER 


..-Plant builders 
for industry 


Chem. processing 
Nucleonics 

Oil refining V 
Petrochemistry 
Power 


Steel 
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COST ANALYSIS DETAIL 
AVE Title 


Account : 
No, Tten Estimated ——— 


9; perenne 
uantity Unit Unit Cost Item Cost 


Quantity 


TOTAL 


Prepared by: 


2 8 
‘ eS Law oe 
Another important phase of expenditure planning is the cost analysis form shown above, used by 


one of the companies to keep a permanent 
record of actual costs for future comparisons 


purchase ol new equipment I hie companies included in thi conformity of planned acti 


financial method of calculating return are designed to evaluate the ictual result 


on investment is recommended, ‘The Although all of the 





report 


rate thu determined, may be com panies do not have a highl 


ized control stem, there 


‘ i delinite clus i to the jor Tae | whi h 
{ 


ith the minimum acceptable 


are typic; 


tarting 


Machines 


Tristitute Ceplacement ‘ { 


1 technique for replace _ Controls Relat 


ed to Starting and 
ling to be used in conjun Completing the Project 
ith current cost wcounting : 1eSe pl wetice fall mto 


ocedure Ih formula eliminate 


; ving six mayor subdivision 
GEORGE E. KISER is chairman of ag 


| | 
vort nm replacement decision 
the Department of Econom ind 
It is succesfully used in many other compani 
Busine Administration at Tex; 
industri ind equipment budget. ‘Thi 
Western College Kl Paso Lexa Pre ; 
© Establish a definite polices and an not only assures that « ipital need 
viously he was head of the School of - 
. the firm will he balanced iVall 
Busine at West Texas State Colleg: | ; 
‘ tal resource ut that prospect 
Before taking up teaching. Dr. Kiser . : 
commitment Will examined 
was with E. lL. du Pont de Nemours & , 
ement to compare initial pred \ w to determining their conform 
Company Ire at its Savannal River 


econom al procedures whi h will pro It 


vide sufficient post-audit information 


on completed project to enable man 


tions with actual result range plans. Each pr 
: : : Ss. project and before that he wa : 
Controlling Capital Expenditures ( rea t certain standards of « 
i | it | ( man ( ts) row! 

If controls over capital expendi " — ear : a betore { 


Petroleum Corporation in Houston. A as deen ae ata 
raduate of Leland Stanford Univer 


tarts with the budget 
\ e took his 1ASTOT S «¢ octor’s 
principles the building ol the project t I | master ind d tor ) {uti rity ; ) / 


leyrees in industrial management at FE 
as well as its ultimate usefulness is AFI Lhe 
the University of Texas. He was a 
colonel in the Air Force during 


World War II 


included in 
tures are desiened and administered 


oO as to bear out sound planning 


x 


mere tact that 


issured insolar a knowledge ol the item 1s approved by the budg 
future can accurately he predicted mriittes and Incorpo! ited in the budget 


The control schemes found to exist does not mean that the wa cleared 
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Still weed-free one year after treatment with “‘Telvar.” 
The area around the tanks and pipeline was sprayed 
with a single treatment of ‘““Telvar’’ a year before this 
photo was taken. Weed-control costs are cut with ‘“Tel 


var’ because it gives thorough, long-term weed control 


FREE ILLUSTRATED BOOKLETS describe how to contro! 
with Du Pont chemicals. Write to Du Pont, Grasselli Chemicals 
Dept., Rm. D-4032, Wilmington, Del. In Canada, Du Pont Company 
of Canada Limited, 80 Richmond Street West, Toronto, ¢ 


veeds and brush 


inada. 





Spray just 
once with 
Du Pont 


ELVAR 


WEED KILLERS 


When you use ‘“Telvar’’ weed killers, vegetation is 
killed through the roots and regrowth is prevented 
because the chemical remains in the soil provides 
residual action all season long. And low dosages (1 
to 1!5 Ibs. per 1,000 sq. ft.) make it cost little for the 
results you obtain. Such low rates also mean less 
handling, less use of storage facilities 
‘“Telvar’ weed killers come as wettable powders, 
are non-corrosive, non-flammable, non-volatile, low 
in toxicity to humans and livestock 
Include ‘“Telvar’’ weed killers in your weed-con 
trol program this year. Prove to yourself how these 
products of Du Pont research can help cut your main 


tenance cost to new low levels 
e 


Where brush is a problem, Du Pont Ammate”™ X 
weed and brush killer is the product you need. It kills 
more kinds of brush with unusual safety. With ordi 
nary precautions, “‘Ammate’’ X may be used close to 


such crops as cotton, tomatoe oy beans and peanuts 


¢ 


QUPQND weep ... BRUSH KILLERS 


For more data on advertised products, use Readers’ Service Cards 


last page 





to commit the funds. All of the ul 
veyed companies use an additional 
procedure, the AFE, a form which 
requires the fund-using agency to ob- 
tain specifi authorization to spend 
any of its allocations. This form per- 
mits top management to take a “‘sec 


ond look” at the spt nding proposal in 


3 light of currently prevailing condi 


t+) 


tions 

The AFE is designed to present 
pertinent information about the ex 
penditure in question, In addition 
supporting details to justify the re- 
quest for funds are always attached as 
a part of the AFE. On large projects 
the AFE file becomes quite volumi 


nous. (See Figure 1, a representativ: 
form used by one company 

Authority to approve an AFE is 
delegated to the operating executive 


em 
' . A wide variation exists among the 
OU bed surveyed companies as to the limit 


} 


; ' of authority assigned to each execu- 
‘ me 4 tive level. ‘This dissimilarity depends 

- a A: 2 not only upon the individuals in those 

positions but also upon the particular 

» * 8 type of asset in question. Delegation 

From raw materials to finished products— i nell tants Week akin Gir Hen 
is in the budget than when it is an 


Titeflex Quick-Seal Couplings addition to the budget 


». Cost Accumulation. All of the 
4s k ti ” f t companies ac¢ umulate cost data on 
ma e connec ions eee as authorized capital projects. ‘Typically 


all purchase invoices and work orde1 
Quick-Seal couplings are absolutely leakproof. Couple and un- 


couple in just one second . . . without tools. And Quick-Seal 
couplings keep the lifelines of your operation open and flexible— 
allow free flow of liquids, gases, lubricants in any direction. 
Suitable for all industrial applications. 


are routed through the accounting 
department where they are audited 
for necessary signatures and prope! 
charges Figure 2 is a typical cost 


accumulation form 
Check the drawings (above) for typical applications. Use it as a | 


guide to uncover new profitable uses for Quick-Seal couplings 
in your plant. 


| 


Sup ple mentary Re quest The 
necessity for requesting additional 
funds arises when costs are not antici 


BB high pressure testing ZY tank car unloading pated on the initial AFE, or when 


such costs are under-estimated, ‘Ten 
B21 piesel engine refueling lines Ey mass production testing of the reporting firms make auto 


matic allowances for over-runs in the 
EE] Furnace cooling water lines 6 Rolling mill hydraulic lines 

original allocation and do not require 
a supplementary AFE unless the e» 
cess 18 significant. Significant ove 
runs range from a straight 10 percent 
of the project cost to a maximum ol 


TITEFLEX, INC. Industrial Products Division $10,000, or 10 percent, W hichever 
600 Hendee Street, Springfield 4, Mass. 

Please mail your free Quick-Seal Coupling Catalog . . . without : , 
obligating us. Py re Report Periodi pros 


ress reports to the president, de 


least 


Nome —= a 
partmental executives, and other 
Firm interested officials are used by all 


Address 7 = respondents. ‘These summaries depict 


City, —_ = the status of all open appropriations 





and provide management with a 
buildup ol charge S against appropr- 


ations 


Titeflex Quick-Seal Couplings + "77 Sa." In addition to the status reports 


involving accounting facts, major 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEt 





executives make periodic visits to the 
construction site while the work is 
in progress and also at the time the 
work is compl ted 

6. Completion Reports. Completion 
reports signal the cessation of con- 
struction or installation activity, In- 
variably the notice will go to the 
accounting department and often to 
other major executives 
Controls Related to the Contribution 

of the Project to Company Opera- 

tions 

his type of control attempts to 
determine whether the original justi- 
fication of the proposal is in accord 
with its actual performance Only 
one firm reports that it requires a 
post audit on all completed projects, 
while one respondent has no means of 
appraising the contribution to over-all 
company Operations 

Ihe remainder of the surveyed 
companies subject a portion of then 
finished projects to review, For some 
projects a complete analysis would be 
too expensive and time-consuming 
the profitability of others is obscured 
by the intricacy of accounting records 

The Most Accepted Method Lhe 
purpose of control of capital equip 
ment spending is to recognize weak- 
nesses and errors in the capital pur 
chasing programs and to form a basis 
for forecasting the next period 

The control procedures of all sur 
veved compan sthat relate to starting 
and completing the project appear to 
achieve the purpose of control, But 
the procedures used to evaluate the 
contribution of the project to com 
pany operations secms inadequate 
loo much post audit control can be 
expensive while too little control does 
not throw enough light on the effec 
tiveness of the capital spending pro 
Vratti 

Among the surveyed compani 
the firm which requires no post audit 
undoubtedly 1S not obtaining thi 
TrANINIUIT be rit fit from control while 
it may be costing too much for the 
other firm to audit all completed 
projects 

Pr rhaps the correct answ 
one company approach — t ubmit 
all projects costing over a certain 
dollar amount to regular review while 
capital programs are analyzed 
on a random basis. This establishes a 
dcehinite poli y and an economical pro 
cedure which provides sufficient post- 
iudit information for management to 
compare initial ictions with actual 


result 


Baidinnans 
TTLELELL 


| 
J 7 


Here, there, everywhere in the plant... 
you find money-saving uses for 


Titeflex flexible metal hose 





Here’s the hose that licks critical corrosion, temperature, vibra- 
tion and pressure problems in conveying gases, liquids, lubricants. 
Universal applications. All-metal construction. Braided or un- 
braided. Alloys to meet every need. 


Investigate. Check the drawings (above) for ideas in the use of 
Titeflex Flexible Metal Hose in your plant. Use coupon to obtain 
information about this versatile and durable all-metal hose 


al Fire extinguisher systems 4] Electronic degassing 


: equipment 
Plastic presses Machine tools 


Food processing a High frequency 
equipment conductors 


TITEFLEX, INC. Industrial Products Division 
600 Hendee Street, Springfield 4, Mass 


Please send your free Titeflex Flexible Hose Catalog without obligating 
us 


Name Title 
Firm 
Address 


City == State 


TITEFLEX FLEXIBLE METAL HOSE licks | 'smrsretws { bl 
pressures 


For more data on advertised products, use Readers’ Service Cards, last pag 
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What Causes Accidents? 


® Refinery accidents 
, :, i : ® Modern safety programs 
Here is a timely, critical analysis of: . 
® ‘The role foremen and management 

play in accident prevention 


THE REFINERY with 
rating for installation of accident 
ention devices and safeguard 10 operation, Sometimes this is done 
ifer than the on vithout a ingle pirit ol hor epla ” but more often 


device tf the place of the individual it has been done to make a machine 


worker in accident prevention ha idjustment or for some other similar 


heen twonored purpose and then not immediatels excitable 


very urvey made how unsale re pl iced because thi time t isn’t i in accident pote 


) 
! ’ ) ) 1 it 
the time Persons who poss uch tra 


acts ol employe the cause of the ma important ” "That is alw . 
vhich make them usceptibl tO as 


VAN 
4 ‘ | 1 
jority of accident tudied, There can vhere it does hecome important ind 
never be too much attention viven j cidents should be screened out at the 
in accident occu Every employe 


time of first employment or if alread 


thi yhase of accident prevention 

hould be taught that there are no ; , 

Continued accent on the personne! 3 a on the staff most definitely paced 
if about the guards on the ma 

CAUSE of accident have hecome a positions ol employment where the 

must .in even the smallest refiners chinery around which they work; that l no possibility of their coming 


the re ire no exception to the rule 


operation contact with such machinery 


/ 


( uard must aulwa v 7 lace cher Ae i ry . j > i ‘ . 
Which per onnel accidents are the 4 al } é L pla Operating equipment without au 


most prevalent? What are the specifi equipment is in use thority is often the cause of seri 


unsafe acts of employes upon which Improper attitudes always spell accidents in the refinery. The indi 


we should focus most attention trouble. Wilful disregard of safet vidual who lacks knowledge or skill 


as ‘ at 
through house organs. bulletin board rules and safe procedures are certain is to how the machine operate 


should never be permitted to worl 
notices, salety programs in the organ to mean an ace ident The re¢ } less ; 
thereby and there should be a “must 
zation and by day to day personal lazy. disloval or uncooperative indi 
rule closely wuarded and enforced by 

training on the part olf supervisors ane \ al Vv ; t t 
init ) | ) | ) idual is not only a potential acciden all supervisory personnel that onl 

P » -* ‘ . 

foremen? Here they are victim himself but is sure to involve skilled operators are permitted to ust 


Removing guards or tampering — other employes in his minor accidents — given pieces of equipment 


with adjustments on them has been as they occur This also calls for very close atten 





Surveys show the 10 major causes of refinery accidents are: 


1. Removing guards around equip- 6. Physically unsuited employes 
ment. working around equipment. 


Improper employe attitude to- 7 Working on moving machinery. 
ward safety. 
Taking unsafe positions in the 


‘ P . . ith t ° 
3. Operating equipment withou use of equipment. 


authority. 


4.Using unsafe equipment and 9. Unsafe clothing. 


practices. 10. Lack of proper safety leader- 


5. Making safety devices inopera- ship. 
tive. 





























Because the male seat {"‘A”’ above) is 
150 Brinnell harder than the female seat ("'B’’) - - - 


Rockwood unions will not 


gall in “making up” 


Special engineering design and pro- 
cessing creates this hardness differential 
and the toughness you've been needing 
in replacement and new work. AISI 
Molychrome steel and special heat treat- 
ing give the male seat its greater degree 
of hardness . 
“making up.” 


. . preventing galling in 


Exclusive Rockwood cold working 
process results in maximum resistance 
to expansion, shock, jar and vibration 
thus insuring maximum long-life 
strength. Balanced design distributes 
this strength uniformly throughout. 


You also get... 


% Seats double-locked under pressures 
of 100,000 and 400,000 Ib. 


*% Absolutely interchangeable parts for 
speedy replacements 

% Plug type ball-to-cone design — no 
sharp corners — (eliminates scratch 
ing and damaging when making up 
in tight places). 

*% ‘“Rockwoodizing” protection of 
entire Union against corrosion. 
Rox kwood 


listed by Underwriters 


Unions are tested and 
Laboratories 
Inc. for use with flammable liquids and 
Rockwood Steel Union #603 is 
the first to give 


Rases 
such safety under 
pressure and at great economy 


If you are not already using this 
new union, mail coupon today for full 


informauon 





ROCKWOOD SPRINKLER COMPANY 


Worcester 5, Mass. 





In Processing Rockwood Cold Forged 
Steel Unions, cold work ing makes core 
hbers follow the shape of the 
for best under-pressure 
Creates 


union 
performance 
a hard, high tensil, outer skin 
that will stand more abuse and has 
greater strength than any other union 
on the market 


SEND FOR THIS INFORMATIVE BOOKLET 


>; 
od 
s por nwo 
L— 


ROCKWOOD SPRINKLER COMPANY 
1463 Harlow Street 
Worcester 5, Mass 


Please send me prices af ! further data 
Rockwood Union #60 l 
would like the name of the nearest 


Rockwood distributor 


on the new 


For more dota on advertised products, use Readers’ Service Cards, last page 





HIGH 
PRESSURE 
GAUGES 


USED IN 
REFINERIES 
AND 
CHEMICAL PLANTS 
THROUGHOUT 
THE WORLD 


REFLEX 


Single or Multiple 
Sections 


TUBULAR 


Gauge Cocks 


Large Chamber 
Reflex Gauges 


Heated or Cooled 
Gauges 


SEND FOR 


ao, 
COMPLETE i >) 
CATALOGUE «4 
STRAHMAN VALVES, Inc. 
16 Hudson St., New York 13, U.S.A. 
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said.’’ 


individual employe. 


he is to do it and how. 





This is what one foreman has to say 
about safety programs: 


‘Refinery employes don’t think like the safety planners 
usually figure they do—that’s why so many safety codes are 
written over the heads of the men. That has happened in this 
refinery and we foremen knew right off we’d have to revise 
them so that the boys under us could know what was being 


This is his safety formula: 


identify the safety problem in the mind of the 


Show him the reason for the problem and the 
reason for the safety rule. 


Show him not only what he is to do, but why, 


Help apply each and every individual safety 
practice right on the job. Don’t just tell the em- 
ploye about it—show him how! 








tion in training and no beginne: 
hould ever be pe rmitted to work 


] 
alors around i piece ol machinery 
The trainer o1 supervison should al 


ways be present. Only when that 


individual has passed definite test 
which should include knowledge of 
safety measures and possession of a 
definite safety consciousness insofar a 
that individual machine is concerned 
should he be permitted to operat the 


ecpUlpine nt alone 


Using unsafe equipment and prac- 
tices is another unsafe act of em 
ployes high on the list of causes of 
iccidents. There is little if any excuse 
lor the presence of unsafe equipment 
in any refinery. It’s owners are asking 
sultant heavy 


rtheles 


and 1¢ 
damage Suits Ne Vi 


equipment does exist 


for accident 
such 
There are also 
been 


Occasion vhen accidents have 


caused by employes using equipment 
that has been labeled unsale but still 


pe rmitted to stand in Ope ration 


Unsafe practices are another mat 


te and a very prevalent one 
Phey could be eliminated almost com 
plet ly by greater awareness on the 


part of employes that there just is no 


such thin is the one time it will be 


all right.”” Using every educational 


medium possible within the organiza 
tion can secure some results on this 
score constant attention to the de 
tail by 


supervisory personnel in job 


operation is still the best method to 


follow 


Making safety devices inoperative 


is a cause on almost every accident 


list. Why employes 


a practice ts hard to ¢ xplain but from 


will follow such 


time to time an individual deliberate] 
make such a safety device usel 
At other times this has bee 


the actions of employe around 


n caused b 


equipment on some occasion 
practical jokine and 
deliberately 


Che best method of avoidin accel 


even in i 
instances 
dents from such causes is day in and 
ada out education by supery) or’ pel 
i health 


feeling of respect toward salety de 


onnel toward creation of 


vices on the part of employes 


Physically unsuited individuals 
Working around equipment ha 
been the cause of many iccident 


here are 


th given handicaps) who 


certain type ol me 


rk around machine) 





NEW GIRDLER 
CATALYSTS 


commercially proven for upgrading petroleum 


stocks by hydrogen treating 





_GIRDLER 


Typical flow diagrom for hydrogen treating of petroleum stocks with G-35 


a Naphtha 1 
hydrogen treating 
highly active cobalt 
for the desulfurizats 
feed stocks covering 


Improvem 


{ 
iS and 


i Inport 


Girdler G 
are retained—e 
| | 


standing OF crational nex 


essentially 100 yield 
{ 


A unit for demonstrating the performance of For detailed informatior 


Girdler G-35 Catalysts on customer feed stocks The Girdler Catalyse De part 


CATALYST DEPARTMENT 


tte GIRDLER Comox, 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
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coy., 
Greg, 


its a shame to let our 


profits go up in smoke” 


“What do you mean? You're talking like we burn 
money by the bushel basket.” 


“We might as well. Have you ever stopped to realize 
how much we're losing by not recovering the pure 
elemental sulphur that’s in the waste hydrogen sul- 
phide from our refining operation?” 


“I know it’s a waste, but what are we going to do 
about it? 


“That's what I'm getting at. Let’s call in Pritchard. 
They've got the patented process, the design data, 
and the specifications. They could get started on our 
sulphur recovery plant right away.” 


“Pritchard! We've worked with them before haven't 
we? Good outfit.” 


“You bet they are. I know they can do the job. 
They've got the know-how and experience. How about 
giving me the green light and let me get a proposal 
from them?” 


“Go to it. And now that you've made your point, 
you can stop burning.” 


- Jj. F. PRITCHARD CO. 


1625 Roanoke Parkway, Kansas City 12, Mo. 
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“Greg, it’s 
a shame 
to let 
our profits 
go up 
in smoke.” dividual should ever be assigned a job — the plant \ 1” 1 is lav in 
noke. lual sh ( assigned a } the plant ‘ misadayi 


any kind. This is a management re 
sponsibility and no matter how short 


you may be on personnel, no such in Ol ¥ | hip in applying 


where there is the slightest chance of ind day out responsibility, What he 


an accident occurring himself does every moment he is on 


Stop Burning Money... Working on moving machinery is the job affects in great measure the 
Let Pritchard the cause of many accidents each ilety practices of every other em 
Build Your Sulphur year. When you are in a big rush and ploye in the refinery, If he himself 
Recovery Piant! every one is hurrying. an employs practice the full safety code of the 


feels that an adjustment can be made plant and sees to it that employes ob 


or an oiling job done without stop erve him exercising these precau 


tions, his own task is made that much 


ping the equipment this one time 
easier. If, in his position ol leadet hip 


and of course, many times an accident 


does result then and there Perhaps he looks upon safety as a joke imposed 


production schedules are being pushed upon the refinery by a desk-bound 


to a high level where taking a unit executive, then his contempt for th 


out of the line for a short period whole thing will cause it to break 


n. Management's initial task 


forces employes to take such chance 


The end result can hy a complete iter formulating a good salet pro 


of gram itself, should be to sell thi 


a serious pro 


! 
oremen and su 


shutdown as the result 


accident gram to the refines ! 


No adjustme nts should ever perintendent The confidence and 


Pritchard can design, engineer and made on equipment while it is in faith of every employe toward thi 
construct a sulphur recovery opera- 
tion for you that will turn waste into that it can be done “this time” with 
profits. out the chance of an accident occur 


operation even though one is sure alety program is based on the for 
man’s hour by hour adherence to 
ever phase of the program 

Waste hydrogen sulphide — ring. It’s so unsafe a practice to get Any salety program, large or small 
finery or natural gas operation can 
easily be converted into valuable, 
pure elemental sulphur. laking unsafe positions in the use 


of equipment has also been the caus 


into you should never allow it to exist can be old onl through manage 


even on a “safe” level ment’s personal effort. Calling in an 
expert trom the outside will arouse 
hostilit mony employe who ar 
Why can Pritchard promise profits 
from waste? Because Pritchard has 
the patented processes, practical de- 
sign data and operating specifications 
necessary to get the job done right. into the equipment 

Pritchard also has another vital Once again this is a point on which 
advantage — experience! upervisory personnel 


| to their forem: Wher ) 
of bad accidents. Usually they result 3 - i aeeenaas here a pre 
gram could be thoroughl unplanted 


when an individual gets himself into 


" , 
a position out of balance and fall 


tantl ilert nippi i! the bud” 
ever’ uch pos pil emplo 


how a tendency to take such chance 


Write for 
Unsafe clothing has long been 
TIOGA TI GA S ‘ 0 4 I I 
another cause of accidents even in 
Brochure operations where employes have been 


warned again and again to avoid the 


practice The only way to avoid thes 


Safety begins with instruction 


The responsibility of refines foremen 


You're invited to write on company 
letterhead for complimentary copy of is to make certain that one rule 
brochure which illustrates the sulphur when the individual show pies iting a good pety pre 
recovery plant Pritchard built at the job in unsafe clothing he 
Tioga, N. D., for Signal Oil & Gas Co. not work that day! 101 cir own met lof pre 


detailed 


th their « I in 


The Foreman’s Role 
everyone’s job from the wo 


top executive ol the refinery. When it t ti ’ wt experience ha 


4 
SN OUSTRVYS PARTHER OR PROGMESS 
l atisfied through half measure the found that i i reman is permit 
ult is costly ) ) ed SO eb ¢ principle 


. versonnel and equipme! ( e ret ifs code a then 
SF. PYIitChardaco.| © despite this degree of responsibil 4 dale refiees 


ENGINEERS ©¢ CONSTRUCTORS which everyone in the refinery mu ty] nd in his ows ls. then 
Dept. 479, 4625 Roanoke Parkway Car! the real weight of the plant n re t I ] bet than un 
4 Kansas City 12, Mo whol alet program hould rest on ley j ! named procedure 
SERVING THE GAS FOWER. PETROLEUM AND CHEMICAL inOVETRIES o . 
the foreman houlde: [ 


nder hi truction of the refines 


BOSTON CHICAGO BUFFALO. HOUSTON. NEW YORK. PITTSOURGH 
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Buell ‘SF’ Electric Precipitators meet all 5 
basic requirements for TOP EFFICIENCY 


tk sa = ag WY 


A slight deficiency of any single factor would be suf 
ficient to impair the performance or service life of 
any dust recovery system. The constant top efficiency 


of Buell installations is the result of skillfully adjust- 
ing all five elements to best meet various operating 
conditions... provide consistent top efficiency 


~~ > Ai 


: 


, 


/ 


FREE BOOKLET! 
“The Collection and Recovery 
of Industrial Dusts” 
Write to 
Buell Engineering Company, 
Dept. H-21, 70 Pine Street 
\- - ] New York 5, New York 


Buell Cyclone Collectors are noted for Buell “LR” Fly Ash Collectors are ideal 
their efficiency, too. Here are exclusive for low and high pressure boiler opera 
reasons why: shave-off design which har tions up to 2000 BHP, with either natural 
nesses back-flow and puts it to work. . or mechanical draft. Check them for high 
plus extra large diameter design to prevent efficiency, simple design, 


“plugging.” flexibility in layout. 


MECHANICAL \= 


evecrricat Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 


compactness, 


For more data on advertised products, use Readers’ Service Cards, last page 
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staff by the foreman, in his own way, 
should not be a general one. It should 
work right down to his application of 
the safety code at each job in the re- 
finery and with each individual 
here are certain well established 
safety rules which apply to the re- 
finery as a whole, such as what to do 
in case of a fire. These are easily un 
derstood and not difficult to pass 
along In most cases employes have 
already learned them at their present 
jobs or elsewhere 
However, the detailed safety rules 
as they apply to each individual 
worker and his own job are anothe 
matter In most instances these are 
peculiar to that individual post in the 
specific refinery And they are of great 
importance for this type of accident 
is the most prevalent today 
Thus, when the foreman is permit 
ted to take the refinery safety code 
personally right down to each indi- 
vidual at his job, there will be much 
better safety records in refineries 
His work at this point should go 
far beyond making certain that the 
old or new employes thoroughly un 
derstand the basi principles of the 
safety code as applied to his post in 
the refinery. He should make certain 
that these safety instructions are 
thoroughly and comple tely under- 
tood. He should make follow up 
checks from time to time to see that 
they have not been forgotten or mis 
understood 
The foreman who believes his role 
as il¢ leader ends with an initial 
instruction has very poor s ilety con 
scious himself. Safe procedure can 
acquired with a moment o1 
of instruction. It come Irom a 
great deal of attention over i co 
siderable per od of time ind 
based on assurance that the em] 
thoroughly understands safet 
his own post in the refine: 
very start 
Selling Safety——The pra 
methods used by the fore 
in afety to the men undet 
quire more than mers 
takes a tec hniqu that i 
fied in this comment b 
with an outstanding 
complishme nt in this re 
You can't hove i 
*s throat,” he told u 


a man list 


THE COMPLETE LINE OF 


GAN KSO©) 


e® 
Pr Stainless Steel Fittings 


..-high in performance 


because CAMCO lasiate on 


* 
Chuality / 
ONE SOURCE FOR ALL YOUR 
STAINLESS FITTING REQUIREMENTS 


Screwed Flanged Welding 


CAMCO Products, Inc 445 Stote Street 
North Haven, Conn 
Gentlemen 
Please send Flange Dimensional Slide Rule 
Catalog No 653 covering complete tine 
Furnish address of area distributor 
Nome Compeony 


= 


ree & tually Line Address 


iw STAINLESS 


City 


445 STATE STREET 


NORTH HAVEN, CONN 
PRODUCTS, INC. 





< q20HN ZINK BURNERS 
tested and perhorumance rated 


ae hE Se 


Sone 


JOHN ZIN 


RESEARCH FURN, 


SERVING Ti REFINING CHE MIG 
ER INDUSTRIES OF THE 


This research furnace affords an ideal proving 
ground for design changes in standard lines of 
burners, as well as enabling the John Zink Com- 
pany to find workable solutions to new problems. 
In this way the John Zink Company can offer you 
special burners for your individual application . . . 
burners that have been performance tested before 
they reach your job site. 

> The facilities of the John Zink research furnace 


are available to industry. 


JOHN ZINK COMPANY 


4401 SOUTH PEORIA TULSA 5, OKLAHOMA 
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to learn and apply. You sell safety to 
your men by leading and not by driv- 
ing it or pushing the idea 

“You have to listen to their side of 
every safety point and sometimes you 
discover some mighty good ideas th 
front office planners completely for 
got. Give credit wherever it is due 
and pat a man on the back for the 
zeal he applies in putting your salety 
suggestions into action on his job.” 

Another foreman explains how he 
goes about pushing the safety pro 
gram in his own de partment with this 
formula: “Your men don’t think like 
the safety planners usually figure the 
do that’s why so many safets 
code are written over the heads of 
the men That has happened here 
and we foremen knew right off we'd 
have to revise them so that the boy 
under us could know what was being 
said 

“T find the formula for applicatior 
of any safety principle is to (a 
Identify the safety problem in_ the 
mind of the individual employs b 
Show him the reason for the problem 
and the reason for the safety rule 
c) Show him not only what he is to 
do but why he is to do it and how 
d Help apply each and every in 
dividual safety practice right there on 
his job. Don’t just tell him about it 


show him how! 


Management’s Role —|ust as the 
individual foreman must plan safety 
application with his men so should 
the refinery management plan its 
safety programs and procedures with 
the foremen themselves. Drawing up 
a program and handing it to supe: 
visors for enforcement will never at 
tain a fraction of the results that can 
be secured by working with foremen 


and supervisors from the very start 


The foreman himself has to be sold 
on safety first and sold up to the hilt 
Then, and then only, will he provide 
the enthusiasm needed to obtain the 
desired results. In many companies it 
has bet n found most successtul to set 
up salety committees com posed al 
most entirely of the foremen and su 
perintendents. These committees are 
given the authority to determine 
tandards for guarding machinery 
and equipment, to formulate the 
actual safety rules (and make re- 


VISIONS Aas they hecome apparant on 


M REFINE! 





ame 


Extruded Incoloy tubes help keep gas of strength, and heat- and corrosion-resistance 
reforming costs down. They are economical Shell reacts natural gas and steam in them at 


in cost and Possess the necessary characteristics Money saving high pressures and te mperatures 


How Incoloy reduces gas reforming costs 
in Shell’s new anhydrous ammonia plant 


High pressure, 1700°F reaction in extruded 


Incoloy tubes permits major operating economies 


Today. anhydrous ammonia is cheap 25-3007 saving in Compressor horse methane-steam mixture. What's more. 

and plentiful : eie power when the synthesis gas is fed to the extruded tubs pro ed more eco 
A boon to dirt farmers in Southern the converters. nomical than other materials con 

California and Arizona. With it. they're So Shell takes the natural gas at its idered for the application 

growing big vegetables bigger than high line pressure heats it to 170071 If your new devel pments include 

ever. and reacts it with steam in extruded is relormirt it high pre ure and 
Shell Chemical ¢ orporation makes Incoloy tubes par ked with catalyst. temperatures, you may want to look 

this low-cost NH, in Pittsburgh. Cali [his iron-nickel-chromium alloy pro into Incoloy. Just write Ineo Hivh 


fornia and in its new plant at Ventura. vides the high creep and rupture lemperature engineering Section 


THE INTERNATIONAL NICKEL COMPANY, INC 


Wa ree ¢ I rk ) N y. 


They synthesize it from nitrogen strengths needed for this high tempera 

plucked out of the air. hydrogen ture, high pressure reaction It does 

squeezed out of natural gas. not tend to suffer embrittlement as a 
At the new plant, in the gas reform result of phase changes. It resists oxi -D 

ing stage, Incoloy* iron-nickel-chrom- dation and corrosive effects of the . 

ium alloy helps Shell make several big =”! ANCO, Nickel Alloys 

economies. 


Keeping the pressure high during 


the reforming operation results in a Incoloy ee. long-life at high temperatures” 
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Here’s an effective bolting com- 
bination—one which provides eco 
nomical performance in refinery 
bolting involving elevated temper 
atures and high pressures. It’s 
the Bethlehem Continuous-Thread 
Stud, together with two Bethlehem 
Quenched Nuts. 

This bolting team provides good 
performance under adverse condi 
tions because it has the ability to 
stand up under fluctuating tem 
peratures and pressures. This is 
because the Bethlehem Continu 
ous-Thread Stud has no point of 
thread-runout where stresses can 
congregate. As a result, those 
stresses which could cause pre 
mature failure by being concen 
trated are instead distributed over 
the full working length of the stud. 

The Bethlehem Quenched Nut, 
used with the continuous-thread 
stud, is made from 0.40- to 0.50 
carbon steel. It is formed by forg- 
ing and extruding hot steel in a 
forming die, after which it is 
quenched and tempered. This pro- 
cedure arms the nut with sufficient 
strength to break practically any 
stud or bolt on which it is applied 

We suggest that you look into 

the possibilities of the Bethle 

00 er ormer at hem Continuous-Thread Stud and 
Quenched Nut in your refinery 

high-temperature bolting applica 
we h Tem eratures tions. For full details, get in touch 
G p with the Bethlehem sales office 


nearest you. 
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BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 

On the Pacific Coast Bethlehem products are so 

Bethlehem Pacific Coast Steel Corporation 

Distributor Bethlehem Steel Export Corporation 


crude 
BETHLEHEM STEEL gig 
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the job to investigat all accidents 
and decide what must be done to pre- 
vent their recurrence, and to review 
all safety suggestions and recommen- 
dations and decide upon their prac- 
ticability 
A number of refinery organizations 
have seen to it that foremen work 
with the safety engineer, department 
executives and others in every stag 
of the program. Bringing him in from 
the very first always assures a bette! 
salety program, because you can then 
be certain that the problems specifi 
to each and every department of the 
refinery are covered by the safety 
regulations It also assures manage- 
ment that the code 1S kept within 
bounds and not saddled with in- 
numerabl points which have no ap- 
plication to the specific refinery re 
gardless of how good they may be 
somewhere else 
Such full partic Ipation in every 
phase of the safety program from its 
creation to its ultimate application in 
the refinery also keeps at an alert 
level the interest of these foremen 
and supervisors 
One firm found a competition for 
the best safety record among the fore 
men and superintendents an excellent 
method of assuring their active par- 
Lic ipation in the program This Was a 
separate and individual contest from 
that conducted between departments 
or among employes, and foremen 
were rated not only on the safety 
records in their departments but on 
how successful they had been in 
teaching safety to the individual 
worker 
Several refineries require regular 
safety reports from foremen either 
written or orally at a supervisors 
meeting, The reports scheduled 
monthly, are billed as calling for ad- 
ditional needs for safety device in 
each foreman’s department but the 
leade rship makes certain that the men 
attending are required to report on 
progress of safety education in 
wn departments during that 
period 
Ihe most important pou 
howeve! is that the refinery 
ment and executive 
procedure 
rget the importance 
reman in the safety plan 
key each step they take to | 


participation the rein 


-+. now the “policy” of 
many Processing Plants 


Protect costly piping, usually low in impact 
; strength, against shock, vibration, expansion 
ail and contraction. Save their cost in pipe 
\ — our maintenance 
\ ask y Chemically impervious, 
\\ (TEFLON ) 
\ Eliminate slip-joints, gaskets, adaptors 
Made to mate with any companion flange 
putor Standard Sizes from '4” to 10” I.P.S8 
_— = 


non-contaminating 


Ask your U. 8. Gasket—Belmont Packing 


Distr! 
p Distributor or write for Catalog EJ-1155 


ge 


UNITED STATES GASKET CO. 


Camden |, New Jersey 


U.S. GASKET - BELMONT PACKING 











PLENTY OF ROOM TO GROW... 


an unusual opportunity 
for engineers with 


an eye to the future. 























rowth is an important word at 
THERMAL 


serve are expanding 


We're a rapidly-growing organization . the industries we 
and, most important of all, our people are grow- 


ing both in income and experience. Wouldn't you like to grow with us? 


—_ occupies a unique 


position in the important field of industrial combustion: a firm large enough 
to offer the creative mind a wealth of varied and challenging projects, small 
enough to enable you to follow through every idea from drawing board to 


final tests 


If you have training in any of the following fields, call or write for an inter 
view. You'll like being a part of our team you'll like workingin suburban 


Conshohocken just minutes from the heart of Philadelphia 


MECHANICAL ENGINEERS SALES ENGINEERS 


Mechanical 
Chemical 


Heat Transfer 
Stress Analysis 
Combustion 


Contact: William K 
Vice President and Sales Manager 


Lombard 


THERMAL Manufactures and Designs 


Fired Heat Exchangers 
Direct Fired Air Heaters 


Combustion Equipment for oil, 
gas and dual-fuel 


Submerged Combustion 
Apparatus 


Regenerative Heat Equipment 


Development Work on 
Combustion and 
Heat Transfer 











Ky 
AM 


Thermal Research & Engineering Corp. 
CONSHOHOCKEN * PENNSYLVANIA 
REPRESENTATIVES IN PRINCIPAL CITIES 





Why Human Relations? 
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definite id objective emplove 
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lished that wher all 
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employes 
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Where 


special training for more responsibility 
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HARRY L. KIDD ha 
an oilfield worker, a salesman of bi 
ness machine a school prin 
cipal and coach, and a colle e pro 


fessor. He 
Texas A & M College 


is now a laculty 


Phere he Com 


bines the teaching of business and 


technical writing and the 
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ol tudents witl free-lance writ 
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Major oil company proves corrosion resistance 
of ALCOA ALUMINUM Heat Exchanger Tubes 
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Over 750 days’ exposure to corrosive gas contaminants has 
proved to a major oil company the superior resistance of 
Atcoa Alclad Heat Exchanger Tubes. Used in the lean 
MEA solution cooler of a Girbotol Gas Treater, the tubes 
are exposed to a solution carrying 10 grains of hydrogen 
sulfide per gallon at the rate of 350 gallons per minute. 
After more than two years of service, the aluminum tubes 
are virtually unaffected. 
Such service records have proved time and again that 
ALCOA Alclad Aluminum Tubes withstand corrosion best. 
Materials like hydrogen sulfide and carbon dioxide—nor- 
mally corrosive to most metals—are not corrosive to alu- 
minum. That means longer service life, less maintenance 
to reduce process operating costs. ALUMINUM COMPANY OF AMERICA 
What's more, ALCOA Aluminum Heat Exchanger Tubes 905-H Alcoa Building, Pittsburgh 19, Pennsylvania 
in the common sizes cost far less than seamless tubes of 
other common materials... 
one-half as much as Ad- 
miralty brass . . . one-third 
to one-fifth as much as 
cupronickel or stainless steel. 
It will pay you to use the 
handy coupon today for § 5 Addren 
complete details. . 


Please send me your free 24-page booklet, 


Alcoa Aluminum Heat Exchanger Tubes 


Company 


City 
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Continental Oul Refinery No. 3, Lake Charles 


Stainless Steel pays off 21 to 2 


and it’s still 
going strong 


— 1 
1 


ui 4 5 d 
/ eer 


; 
i 
’ 


Louisiana 


SEE The United States Steel Hour. It's a full-hour TV pr 
gram presented every other week by United States Steel 
Consult your local newspaper for time and station 


U N ie Bim 


This extract CP fractionator was originally made from carbon 
steel, but after only two months, the corrosion ate halfway 
through the plates and put the unit out of service 

So they lined the tower with Type 316 Stainless Steel wher 
ever liquid came into contact with the metal. The lining has been 
in service for 21 months, and is in very good condition. Caps and 
trays are also made from Stainless 

No other metal can match Stainless Steel in its combination 
of desirable properties: corrosion resistance, high temperature 
strength, cleanability, surface density and ease of fabrication 

Specify USS Stainless Steel, and you'll be sure of service-tested 
quality, in the widest range of sizes, shapes, grades and finishes 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


Witt Tate EL €xror OMPANY. KEW YOR 


USS STAINLESS STEEL 


SHEETS 








STRIP «+ 
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PLATES 
BILLETS 


TUBES + WIRE 
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As Management Sees It... 





pany training units as will prepare 
him for the future work. 

Such evaluations based on actual 
performance and written records tend 
to make the employe feel that he is 
individually important, and that merit 
as such is the basis of his rewards 
both items which are today consid- 
ered fundamental to fair and demo- 


cratic human relations. 


What Management Receives 
Management within the oil industry 
today, like modern management in 
other industries, recognizes’ three 


basic, long-range obligations: 


® The obligation to make the busi- 
ness pay to show a profit on owner- 


ship’s investment, 


@‘The obligation to contribute 
through the activities of business to 


the economy as a whole 


® The obligation to utilize indus- 
trial management as a weapon in the 
front-line defense of the American 
tradition of free enterprise and the 
right of the individual to choose his 
way of life. 

Sound human relations programs 
have over and over, during the past 
quarter of a century, been demon- 
strated to be a most effective method 
of achieving, in part at least, these 
necessary goals 

Good human relations are always 
profitable, in dollars and cents. Where 
human relations programs approach 
maximum efficiency and success, pro 
duction increases, labor turnover 
drops strikes and work stoppages tend 
to disappear, costly accident ratios 
and absenteeism percentages decrease, 
worker-skill and worker-contribution 
to production or processing techniques 
increase, and both employe and man- 
agement morale surge to record high 
levels. 

It is clear that as long as men op- 
erate machines and buy the produc ts 
of machine operation—Men and thei: 
needs and wants must come first in 
the thinking of progressive-minded 
management 

At all levels within the industry, 
management will do well to keep in 
mind that between the broad avenue 
marked profit and the equally broad 
avenue marked economic treneth 
there is a “two-way street” whose sign- 
post bears the label ood human re- 


lations 
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Here’s the EASY WAY TO WELD 


Small Diameter 5 gs av 
Pressure Piping ( S 


USE W-S 
FORGED STEEL 
~ SOCKET-WELDING FITTINGS 


In addition to providing high strength and toughness, W-S 
Forged Steel Socket-Welding Fittings are also easy to install 
Deep sockets support and align the pipe for welding 
eliminating the need for tack welding or special fixtures. No 
back-up ring is needed either. The fillet-weld is completely 
outside the pipe. Welding icicles just can't form inside the 
pipe. The result is a clean, tight welded joint that will readily 
resist high pressures and the stresses of shock and vibration 
What's more, installation costs are lower 

W-S Socket-Welding Fittings are availabl 5% 
4” for schedule 40, 80, 160 and double-extra heay pipe 
carbon steel, stainless steels and alloy 
steels. 

For complete information on the in 
stallation and operation advantages of 
W-S Forged Steel Socket-Welding Fit 
tings, send today for Bulletin A-3-56. 


W-S FITTINGS DIVISION 


H.K. PORTER COMPANY, INC. 


Roselle, New Jersey 
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ERNST 


Boiler Accessories 


Inclined Water Gawe 








Fig. 15 
DCP weighted 
try cock 


tandard vertical bronze 


water wage, 350 pound Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
Livingston, N. J. 








TO REPAIR PIPE LEAKS ~—- 
QUICKLY, PERMANENTLY 


ANY PRESSURE ANY TEMPERATURE 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 


¢ i F ty 
SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


tn stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 
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Queer Quirks of the Law 


Maybe you were the unwallin 
tanders’ laughter 


pill. Or, 


tim of by when you 
perhap . 
oker whose rib 

vho 
while 


wasnt a 


took ani awh Lard 
iu UTE the onl 
fellou 
building wall, 
blonde It 
it happened to you 


compensation 


Ju ta thle 


ached from laughter at the 


walked into a 
a shapely 
bit junny u hen 


Workmen’ 
diffe rent 


Case are 


} 


are palace ol patho on countlle 
occasions, the ¢ 
are often the public outlet for 
and bi 


2000 o] the é 


ommission hearin 
room 


fa 


innumerable émoil 


Over 


arvre on 
orkmen com- 
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three 


went 


pa 
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occasional total tra edy, 


wsalion Case 


durin the yéarTs 


many of them were rin- 





ASSAULT AND BATTERY 


If you want to collect benefits fo: 
an assault by a co worker, you d bet 
attacked during working hours 
In Lester v 
Trucking Co., 114 A 
1955), the had refused 
to punch the clock for the ag 
The victim thereafter 
the employer's premises on his own 
the affair, and the 


injuries complained of resulted. Since 


ter be 
if you live in New Jersey 
klliott Brother 
1d &B victim 
time 
VTesso!l went to 


tune to ask about 
they didn’t happen during working 
hours, he had no compensation com 
ing, according to the Supreme Court 


of New Jersey 
—- 


Even the assailant’s motive has to 
be connected with the employment in 
New Jersey. In Bowen v. Olesky, CC4 
Work. ¢ Rep. 2/3, & 1539 


1955 


omp 
the victim was asleep in a 
bedroom at his employer s residence 


when the assault occurred. He was a 


chauffeur, the attacker a burglar bent 
on some form of personal revenge 
Severity of injured had no effect on 


the court, since the motives were pet 


sonal 
* 


Anger and fighting is by no means 
males, as the Missouri 

Schultz Shoe Co., 259 
1953) clearly depicts 


bullet 


between 


confined to 
case of Long \ 
SW 2d 211 
Phe victim 


rt sulting 


was hit by a stray 


from an argument 
two other women as to whi h of them 
had found a nickel on the plant floor 
The court denied compensation be- 


the had 


not connected with the employ- 


cause injury resulted from 


acts 


ment 
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Nobody enjoys being beaten up. 
And, if it happens on the job, it may 
give rise to a valid claim for work- 
men’s compensation In Herman \ 
Quick, CC4 Work Comp Rep 131, 
& 1051 (1953) a carpenter was struck 
by a hammer wielded by his own son, 


discharged inmate of a 


Phe 


happen d on. the 


a recently 
mental hospital injuries, though 
unprovoked, job, 
and were compensable 
« 

aren't safe 
Davis v. Bennett, 
1953), the Fed- 


Court denied compensa- 


Sometimes you even 
from the boss, In 
114 F. Supp. 790 
eral District 


tion to a garbage truck driver who 
had 
questioned his employer about his pay 
Phe 
had ac- 


was ho 


been discharged and thereafter 


check for work done prior court 


reasoned that the claimant 
longer 


the 


cepted his discharge, 
assault by 
On the 


hand, if your employer asks you to 


an employe when the 


employer occurred other 


with him and 
the 


benefits, at 


box you are injured 
entitled to 
in Oklahoma. Shoe- 
Stephens, CC4 Work 


1954 


during bout. you re 
least 
Station \ 


810. & 26/6 


make 


Comp. Rep 
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Sometimes you may collect even i 


gressor, at least in Ar 


Kansas hnsov Salreed, 


SW 2d 545 1954 two employes got 


into an argument about who was to 
hoss the job. One raised his pich 

threateningly and the claimant 

ageressor grabbed him and hit him a 

blow on the shoulder. ‘The employer Vv t RT 4  « 
intervened, fired the claimant, then AL 
the other party made good his threat 


with the pick. Compensation was al- ia wy aa P« 


lowed 


WITH 
ENTERTAINMENT——-HOW FAR 


DOES IT GO? NO SUBMERGED 


Entertaining customers frequently 
may wind up in ultimate claims for BEARINGS 
workmen’s compensation. Don't 


laugh: some of them are awarded! FOR PUMPING 


In D’Emirese v. Olive Oil Indus- | 


i peg c4 Work. Co Re 134, 
try poe | ol mp. Rep ABRASIVE 


1060 an office manager got 


compensatio hen he fell and broke 
i 5 ion when fhe in roke CORROSIVE 


his in a night club while enter- 
tainine business guests at his employ- SLURRIES 
er’s instructions. Nor was he intoxi- | 
cated. He had become dizzy trom 
stuffy au 
e 





But hunting for fresh air and hunt- 
ing for game are different, it seems 2” Dual Discharge 
Aetna Casualty & Surety Co.v. Indu Pump for pumping 
trial Commission of Colorado, 262 P. | motion enuetic chevy 
2d 88 (1953), involved a paint sales- 
man whose expense account included | Cross section of 
entertainment of dealers and painters Dual Discharge 


Pump. 
Ihe pheasant season Was on and 


claimant first went hunting alone, but 


on a second trip took along a yard | This rugged type of service calls for 
boss and truck driver of a customer Gevensed Congm — entre heevy Gem, 
double-ported casing to equalize the 
side thrust of the impeller, and tough 
ant in the eve. later necessitating re- abrasion-corrosion resistant alloys. The 
moval of the eye. But compensation } dual discharge pump illustrated here in- 
corporates these features and dispenses 
with bearings or packing below the 
continuous practice as to amount to a cover plate where they would be in con- 
tact with the liquid. 

Difficult pumping problems, particu- 
larly in the process industries, have been 
our specialty for ninety- 


eke one years. Perhaps we 
HOLD can be of help t oO 
STILL! 1elp to you. 


Write us — no obligation, 


Write for Bulletin 
Pp U bt ea %, ime 8 203.7 for complete 
A > summary of acid 
( )) and chemical pump 
“ + 
INC. 
a 


data, 
371 MARKET STREET, LAWRENCE, MASS, 


A shot from the latter’s gun hit claim- | 


Was deni dl hy cause there was no sue h 


regular course ot business conduct 
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What's Happening... 





BP Announces Changes 
In Names of Affiliates 


Names of several companies of — the 
british Petroleum Group have been 
changed, as of June 1, 1956, “in order to 
identify them more closely with the group 
and it BP symbol They include the 
companys shipping organization now 
named BP Tanker Company, Ltd for 
merly British Tanker Company, Ltd 
ind the following 

Aden Petroleum Refinery Ltd., now 
BP Refinery (Aden Ltd Australasian 
Petroleum Refinery Ltd., now BP Refinery 
Kwinana) Ltd.; Grangemouth Petroleum 
Refinery Ltd., now BP Refinery (Grange 
mouth Ltd Kent Oil Refinery Ltd , now 
BP Refinery (Kent) Ltd.; National Oil 
Refineries, Ltd., now BP Refinery (Llan 
darey Ltd 


New York Recommended 
For Engineering Center Site 


The presidents of five engineering so 
cicties have received the report of a special 
task committee appointed to make recom 
mendations regarding the site of the En 
wineering Societies Center Any action to 
be taken will be handled by the several 
voverning boards 

Sor etics represented are the Americ in 
Society of Civil Engineers, American Insti 
tute of Mining, Metallurgical and Petro 
leur Engineers, American Society of Me 
chanical Engineers, American Institute of 
Electrical Engineers and the American In 
stitute of Chemical Engineers 

The committee recommended that the 
center remain in New York, continuing at 
its present address. Should it prove im 
practical to rebuild the center at its 39th 
10th Street site, however, the committee 
believed a comparable location should be 
found in the midtown area 

It also recommended that United Engi 
neering ‘Trustees, In be expanded to 
include AlChl The corporation was 
formed by the other four societies to be 
the titular owner of the center 


Conoco to Dismantle 
Refinery at Glenrock 


Continental Oil Company will disman 
tle its refinery at Glenrock, Wyo., and us 
the equipment in other refineries Ihe 
1500-barrel-a-day plant was closed earlies 
this year because the company said it 
could no longer be ope rated at a profit 

Eflorts were made to sell the refinery, 
but a vice president of the company J. W 
Liddell explained We can not see how 
inyone logically could take over this plant, 
paying us for what it is worth, through 
itilization of certain of its equipment at 
other of four plants, and operate it at a 
proht 

He said the obsolete refinery could not 
be idapted to the octane race, which 1s 
training the ability of even larger and 
more modern plant 


230 


... in the Industry 


Free-piston engine now being studied at Texaco’s main research center at Beacon, N. Y., to 
determine the engine's fuel and lubricant needs. Here a test engineer sets controls to start the 
engine. Starting push is normally given by compressed air in accumulator tank filled during 
previous run of engine 


Texaco Researchers Predict 
Greater Use of Free Pistons 


Greater use of the so-called “free-piston lines, to add to the normal supply of 
engine has been forecast for the | S compressed air 

Pointing to a growing interest in this Dr. Kuhn explained that the free-pistor 
type engine, Wayne E. Kuhn, general man ngine is basically different from the en 
ager of the Research and Technical de gine that runs the present family car 
partment of The Texas Company, said rhe ‘free’ pistons operate opposite eact 
that “in a few years much progress will other in a horizontal cylinder. A mixture 
be made in marine, industrial, automotive of air and fuel is fired between them. This 
railway, and other uses for this efficient drives them apart he said As they 
engine move apart, they compress the air at the 

Texaco already has under way a re ends of the cylinder. The compressed air 
search program studying the fuel and lu Dr. Kuhn continued, “bounces the pistons 
bricant needs of free-piston engines back toward the center 

These engines, based on well-known The pistons compress the air between 
principles, are now in use in Europe in them as they move inward, The air heats 
electric generators, naval vessels, railway up and vaporized fuel enters the combus 
locomotives iir compressors, and other tion section of the cylinder. The fuel and 
installations, he pointed out mixture ignites and again the pistons 

Initial studies are being made on a re driven apart he continued 
single-cylinder 6U hp free piston engine In our automobile engines, the exhaust 
imported from France and recently deliy gases pass out through the exhaust pipe 
ered to Texaco’s main research center at The compressed qgase from the combus 
tJeacon, N. Y. It is believed to be the first ) i free-piston engin 
free-piston unit to be installed in a U.S 1 mar free-pis 
petroleum laboratory ompressead @ases are 

The new enegil 1s being operated iS al The Cot bined 
search studies I 
} 


r compressor during the 1 


Its output 1 fed int the 


woratory 8 













TANK HEATERS 


Vertical mounting keeps the bottom of the tank 
uncluttered; prevents sediment from settling on the 
heating surface; permits the heater to be entirely im- 
mersed in the product; and avoids the loss in efficiency 
of trying to heat from a coil insulated in sediment on 
the tank bottom. 


The large surface area of the finned tubes permits 
“skin” tempera- 
ture. Product adjacent to the heater rises rapidly 
forming a thermal siphon in the tank, that assures 
efficient heating; prevents overheating; avoids stratifi- 


more heat to be transferred at lower 


cation; and keeps the heating surface clean. 


Mild steel, stainless or special metal construction. 
Can be stress relieved if desired. Easily installed in 
and 
highly endorsed — by practically all large well-known 
companies maintaining tank farms. 


new tanks or tanks already in service. Used 


Bulletin No. 561 gives full details. 
WRITE FOR A COPY TODAY! 






BROWN FINTUBE COMPANY 
Elyria, Ohio 


Engineering and Sales Representatives in the Principal Cities 











Above; View of Brown Fintube Thermo-Flo Tank 





Heater Showing the Legs that are Adjustable to 





Overcome any Unevenness of the Tonk Bottom, 

















































Six Thermo-Flo Tank Heaters Manifolded to a Sir gle Steam 
Line in a Bunker C Storage Tank, Showing Bottom of 


the Tank Completely Open for Quick, Easy Cleaning. 








added 
protection 


wtth 
HOT-DIP 


/ 


#4 RMOR-PLATE structural 
steel, wire, pipe, fasteners 
and other metal items 
against rust with a tough 
zinc coating from the vats of 
the Nowery J. Smith Com- 
pany. For the best in gal- 
vanizing service whether 
your job is routine or really 


rare, call the Nowery J. 


Smith Co. in Houston. 


| Yowe 9, Suith 


Hempstead Hwy. at Eureka Underpass 


one of the SMITH 
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What's Happening... 


ire iutomobile The gases fron 
the free-piston engine are cooler than the 
Therefore, the 
turbine blades driven by these gases can 
be made from cheaper materials which 
ire not in critical supply 
“Experience abroad has shown that the 
free piston engine is a more efficient power 


gases in the turbine engine 


plant than our present automobile gasoline 
engines. It comes close to the diesel engine 


n its efficiency,’ Dr. Kuhn concluded 


Premium Octane Average 
Increases 0.5 Since April 


Fifteen premium 
gasoline research octane numbers of 97 or 
more for the second quarter of 1956, while 
the national weighted average was 96.5 
This is according to the quarterly survey 
conducted by the Petroleum Chemicals 
division of E. I. du Pont de Nemours & 
Company 


cities. had average 


The national premium average increased 
0.5 of a point since the last survey was 
published in April. Average regular gaso 
line rating was up 0.4 of a point from 
the April figure of 89. The combined pre 
mium and regular weighted average for 
the total United States gasoline pool was 
91.5 octane numbers in the last survey, 
up 0.4 of a point from April 

Dallas, Fort Worth and Houston, all 
with average premium octane numbers of 
97.4, led in premium averages. Philadel 
phia, with an average of 91.9, was highest 
in the regular field. The highest single 
premium sample in the U. S. tested 98.5 
wtane numbers 

Leading city in both the premium and 
regular fields in Canada was Montreal 
with an average of 95.8 for premium and 
90.2 for regular. The highest individual 
samples in Canada were 96.8 
octane numbers for premium and 92.5 for 


“ isoline 


re gular 


Ashland Purchases 
Chemical Concern 


Ashland Oil & Refining Company ha 
wquired R J Brown and ( ompany a St 
Louis producer of solvents and chemicals 
Ashland also Plant Holding 
Company which owned all physical prop 
erties of R. J]. Brown and its subsidiaries 

Im luded in the transaction was the 
Brown company’s holding in R. J. Brown 
Company of Canada, Ltd., and stock in 
certain Brown subsidiaries, such as, Pe 
troleum Solvents, In Chicago; Bauer 
Brown Solvents, Louisville; Michigan State 
Solvents, Inc., Lansing, Mich.; Brownoco 
Solvents and Chemical Company, Cleve 
land, and Solvents, Inc., Memphis 

R. J. Brown will operate independently 
of Ashland Oil & Refining under its pres 
ent management and with no change ir 
personnel 


pure hased 


Nofsinger Joins Builder 


To Form New Company 
The C. W 


tered into an agreement with Long Con 
struction Company of Kansas City, Mo 
whereby it will handle over-all design and 


Nofsinger Company has en 


construction of petroleum and chemical 
plants. Projects of this nature will be car 
ried out under the name of the Nofsinger 
Long Company 

C. W. Nofsinger announced that his 
company will continue to do consulting 
ind engineering is well as supervision ot 
construction and operation. Long Con 
struction Company will handle construc 
tion work as in the past, but whenever a 
completely integrated engineering and con 
struction project is desired the Nofsinger 
Long Company will assume the over-all 
contact with undivided responsibility, it 
was explained 

Long Construction Company, founded 
in 1908. has operated over most of the 
{ S. and has fully-staffed branch offices 
in Denver and Detroit besides home offices 





Mid-Western Lubricating-Oil Production Steady 


Western Petroleum Refineries Association 
lubricating oil for May 1956. The table summarizes operations of 12 


has released its statistics on Mid-Wester: 
reporting com 


panies which manufacture lubricating oil in the Mid-Western area 


Figures in Barrels of 42 Gallons 


Total Solvent Total 
Viscous 
Neutrals 


Bright 
Stock 


Bright 
Stock 


Solvent 
Viscous Paraffin 
Neutrals Oils 


Steam 
Refined Blended 
Stock Oils 
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Picture of 
Teamwork... 


Outstanding teamwork between the 
staff at Acipco and its customers has 
solved many difficult design and fabri 
cation problems. Shown here, studying 
the results of this teamwork, are a cu 

tomers project engineer, an A ipeo en 
gineer and an Acipco inspector, ‘They 
are part of the supplier-buyer team 
that produced a new hydrocarbon re 
former furnace tube, designed and fab 
ricated to operate at 1700 degree 
Fahrenheit and over 100 psi. Over 400 
of these tubes, completely fabricated 
and tested at Acipco, will soon be sery 
ing the petroleum refining industry 


Among the specifications for these tube 
are 

Tube Analysis: Austenitic stainless 
steel, centrifugally spun 

100°. radiography of all weld; 
Hydrostatic testing at 1100 psi 


Air testing at 100 psi 


Call on Acipco’s combination of team 
work, manufacturing know-how, and 


SIZE RANGE Lengths up to 16 longer lengths by integrated facilit for pinning heat 


welding tubes together. OD’s from 2.25” to 50”; wall — treating, machining, fabricating and 

thicknesses from .25” to 4” testing, to produce the exact steel tube 

ANALYSES: All alloy grades in steel and cast iron, in you require You'll get quality plus a 
= 


cluding heat and corrosion resistant stainless steels saving 
plain carbon grades and Sper ial non-standard analyses 


FURNISHED: As cast, rough machined, or finish machined, DISTRIBUTORS 


including honing Austin-Hastings Co., Inc J. M. Tull Metal & Supply Co 
226 Binney St SM NY 
ne dge 4 re At 
Peter A. Frasse and Co., Inc C. A. Roberts Company 
7G is 4 wenty fit Ave P 
4\mEeRiIcam }:o":.. aa 
— Lymon Tube & Bearings, Lid Strong, Carlisle & Hammond Co 
v4 ste phe . ’ 4 
” treo ¥ 1 
Ducommun Metals & Supply Co 


469 ed 


A Mm 4 co 
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opens the way 


een 


to pump valve efficiency 


DURABLA VALVE 








Apply pressure to the outside edge of the 
valve member with a pencil point. Notice 
how it tilts and opens with a light pressure, 
without noticeable friction 


ORDINARY VALVE 








Now try this with an ordinary valve. If the 
valve opens at all, it will only open part 
of the way, and with excessive friction. 








All reciprocating pump valves are 
subjected to flow forces which 
necessitate tilting of the valve 
member while opening. In apply- 
ing pressure through the seat with 
a pencil point to the outer edge 
of the valve member you approxi- 
mate operating action. 

In a DURABLA Valve only 
“point contact” is made by the 
valve member on the stud or sleeve, 
so it cannot bind or hang-up on 
the guard stem, but opens with a 
tilt-action following the flow line. 
Other types of valves using wings 
for seat guiding or high hubs for 
stem guiding, cannot avoid creat- 
ing excessive wear and friction, 
with resultant warpage and pos- 
sible breakage of valve or stud. 

The unique DURABLA Stain- 
less Steel Valve will operate freely 
under extremes of high or low 
temperature, with highly corro- 
sive fluids, and in any position. It 
will handle vacuums of one micron 
or discharge pressures of thou- 
sands of pounds per square inch. 
Standard equipment on many 
pumps, it will fic ANY pump, old 
or new. Ask for bulletin W1-66 


DURABLA MANUFACTURING COMPANY 


114 Liberty Street, New York 6, N. Y. DM-14 


For more data on advertised products, use Readers’ Service Cards, last page 


n Kansas City. The Nofsinger 
has served many oil and chemi 
nies in the U. S. and Canada 

Or July 1 A. R. Chandler i eteran 
of 28 years in this field, became the Pacifi 
Coast representative for both companies 
His address is 609 South Grand Avenue 
Los Angeles 


U. S. Refining Capacity 
Continues to Climb 


Crude thruput capacity of I S. refin 
eries averaged 8,652 
January |, as compared to 8,420,630 bar 
rels a day a year ago, according to figures 
released by the Bureau of Mines. Operat 
ing capacity was estimated at 8,580,801 
barrels a day, with another 267,000 barrels 
a day under construction 


$90 barrels a day on 


City Products Purchases 
Texas Refining Company 


Coity Products Company has acquired 
Premier QOil Refining Company and _ its 
three Texas refineries. The purchase price 
was about $3.5 million 

Premier operates refineries it Fort 
Worth, Longview and Baird, Texas. Com 
yned they have a dail crude capacity 
of about 14,600 barrels 

Phe acquisition marks City Product 
entrance into the refining industry. Until 
now, the Chicago concern has been inte 
ested in oil and gas production 

Of the three Premier refinerie the one 
it Fort Worth is the most modern. It 
one of the first refineries in ‘Texas te 
stall Platforming, and recently adde« 
catalytic cracker 

Construction 1s due to be tarted on a 
Platformer ind Unifinine unit it the 
Loneview refinery. Engineerir 1as been 
completed, and the two units ld be 
placed in operation next yeas 

The refinery at Baird is used 
for making jet fuel 


Navy Takes Over 
Rifle Shale Program 


The first phase of tl 
of the Rifle, Cok 
transterred 
will be to 1 
plant in top 
will be 1 


nit program 
Bureau ¢ 
per tall 


elopn ent o 


Opens Consulting Office 


retired by Su 
m July | after 
is entered private | 
sulting engineer H id 
Taymil Road, New Rochelle, N 
Larson 1s a mechanical engineet 
graduate from Armour Institute of Tech 
nology and served at one time as a lubri 
cation engineer for The Texas Company 
n Chicago. During World War I he serve« 
is a lubrication engineer in the Armed 
Services, joining Sinclair R 
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DIRECT SAVINGS of *5 to *G/foot 


WITH BAILEY 
ARMORTUBE CABLE 





Here are the cost facts. 


A chemical plant bought only 530 feet of 4-tube 
Bailey ARMORTUBE Cable and installed it at a 
saving of $3,000 over the cost of four single tubes. 
An electric utility bought $14,068 worth of ARMOR. 
TUBE Cable . . . saved $60,000 on installation. 


ARMORTUBI 


Cable costing $1,345. The saving on installation com- 


Another chemical plant bought 


pared to single tubes amounted to $14,000. 


Reports such as these are common from users of 
tubing for pneumatic instrument and control lines. 
They state it costs about $2.00 a foot to install a 
single tube. It costs the same $2.00 a foot to install 


Bailey ARMORTUBE Cable. 


Here’s why the savings. 


ARMORTUBE Cable consists of | to 19 copper or 
aluminum tubes in a single armored cable. You string 
one line. You buy one set of standard pipe supports 
or conduit clips. Installation costs are reduced tre- 
mendously, ‘Time is saved, tubes are protected, and 


installation looks neat. 


Cost-saving Bailey ARMORTUBE Cable is offered 
in a full family of sizes and types aluminum or 
copper tubing . t inch OD tubes... vari 
ous bundles of | to 19 tubes. Tubing is protected with 
galvanized steel armor. Also available with thermo 


plastic sheath either under or over the steel 


Whether your next job is 100 or 100,000 feet, Bailey 
ARMOR TU BE Cable can save you $5 10 36 per foot at 
installation. For more information and specifications 
ask for Product Specification and Price List GOL-9 


>-37 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1043 IVANHOE ROAD . CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 


For more data on advertised products, use Readers’ Service Cards, last pags 
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WHERE IT 
COUNTS! 


IRVING 
“GRIDSTEEL” 


CONTOUR 
RETAINER MESH 


Usea witn 
Castable Ganister Linings 
in Refractionating Units 
in Petroleum 
& Chemical Industries 


RGA for 


%& Thermal Cracking Units 

* Cyclones 

* Fluid Catalytic Regenerators 
* Fluid Catalytic Reactors 

* Hydroformers & Reactors 

* Flue-Gas Stacks & Ducts 

* Catalyst-Carrying Pipe Lines 


REDUCE 


EXPENSIVE 
SHUTDOWNS 


by using 


Irving “GRIDSTEEL", 


the quality contour retainer mesh. 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS ot 
5090 27th St., Long Island City 1, W. Y. 
1890 10th St., Oakland 20, California 


discharge duties included super 


sing engineer in charge of field and tech 
il es, fuels and lubricants and ir 


he was made chief consulting en: 


member of several protessional sOcie 
ties Larson is the ir pocket 
Saybolt viscosity measuring instrument, an 


instrument for checking dilution of motor 


iventor of a 


oils and other automatic viscosity indi 


instruments. He is the 
numerou 


cating author of 


papers 


Industry Net for Quarter 
Runs $639 Million 


Sales for the petroleum-refining indus 
try amounted to about $6.1 billion during 
the first quarter of 1956, and profits after 
$639 million. Accord 
“Financial Report for U. S 
Manufacturing Corporations, First 
ter, 1956, profits 
higher 


taxcs equalled sortie 
ing to the 
Quart 
both sales and 
than in the first 
but less than the record marks of the last 
that year. The report 
piled by the Federal Trade 
and the Securities and Exchange 
sion, Copies of the 
from the S 

Office, 


were 
quarter of 1955 
quarter of is com 
Commission 
Commis 
report are available 
Government Printing 
Washington 25 


Better Instrumentation 
From New Field Truck 


Shell Development Company engineers 
Emeryville, ¢ 
a newly built 
fulfill the 
technical 
chemical plant process 


ilif., have put into operation 
field test 
need for 


truck designed t 
firsthand 
refinery and 


obtaining 
information on 
es and their control 
systems. This information is used to trou 
bleshoot and recommend modifications for 
existing plants and also for designing bet 
ter process control systems for new plants 

Simply, the 
all preliminary 


test team, alter completing 


hookups, including 


powel 


and pressure and = temperature signal 
upsets the operation of the 


This 1S 


changing a signal to a control valve 


cables, process 
done by 
The nm. 
truck re 


system at 


unde study usually 


sensitive instruments inside the 
cord the reaction of the 
points in the 


Various 
process as it responds to the 


input change 

Dhe new field test unit is a vast im 
provement over former methods of on-the 
pot data 
engineers 


gathering. Under the old system 


could obtain only four to six 


records with no activity during inclement 


weather 


Consultants Open Office 


anlan-Mec Mahon Assoc ites, In 
firm of consulting engineers s 
tablished offices in Cleyeland, Ohio. The 
principals, Thomas R. Scanlan and Jar 
I Mc Mahon, Jr , have had expericr 


the design, installation and 


operation ! 
pl int 


control ind 


industrial process and steam power 


equipment, notably, process 


combustion control systems, and 


Much of this exper 
small te 


process 
heaters and coolers 
ence has been tn mediul S176 


ndustrial and steam power plants, where 


the new center its activities 
5 Scottsdale Boule 


Ohio 


firm plans to 
The main office is 18 


ird, Shaker Heights 


For more data on advertised products, use Readers’ Service Cards, last page 


Humble Holds Classes 


In Refinery Operations 
Three adv 


anced technical and enginee: 


n courses were pre 
Humble Oil & Refining Company 
town refinery Forty-eight staff 
iverage of 16 
the two weeks courses 

E. H. Amick, Jr., gave 
tillation and ( S 
Polymers L. £ 
Richart in presenting a ' 
Indeterminate Structures’ in the Humble 
Lectures in Engineering series 

Dr. Amick is associate dean of the school 
tf engineering at Columbia University. Dr 


Grinter is dean of the 


sented recently 


yarticipated, an 


lectures on “Dis 
Marvel, on High 
Grinter was assisted by 
Frank 


course 


graduate school and 
research, and Dr Richart 

professor of civil engineering at University 
of Florida. Dr. Marvel 


it University of Illinois 


director of 


research professor 
received the Amer 
Chemical Society's Priestley Award 
this year, and American Institute of Chem 


sts’ Gold Medal 1955 


ican 


Award in 


ASME Petroleum Group 
Sets Dallas Meeting 


Mechanical Er 
sponsored by the 
Petroleum division of The American So 
ciety of Mechanical Engineers, will be held 
n Dallas September 4-26 Technical 
papers to be presented this year will covet 
ill phases otf the 
ludin 


Petroleun 


Conterence 


The innual 


wineering 


petroleum industry 
refining. In addition, panel d 
planned for each 
the div Reservations may be made 
through | J]. Wacker, Jr., vice president 
of Magnolia Pipe Company. He 


chairman of the arrangements committer 


Ohio Oil Plans to Sell 
Closed Lovell Refinery 


The Ohio Oil 


» Inquiries 


uUSSIONS ire sectior 


ision 


Line 


( ompany has rece t 


rewarding the 
6500-barrel-a-day 


possibility of 
refinery at 
shut 


buying its 
Lovell, Wyo. The 
down since April 

So far, the 
final 


refinery has been 


company has not ente 
with iny 
the purchase 0 the 


companies 


negotiations compat 
plant. One « 
mentioned as interested ir 
refiners Petroleun 


ing the 18 Empire 


pan) 


Conoco Trys Three Grades 


Continental Oil Company is 
second and 


offering 
higher-octane 
vasoline at 4 
the Houston 
the three-grade 


premium-grade 
Conoco service stations r 
area. Company officials 
marketing system 
test the der 
premium. The company has 1 


being used to ind for a higher 
octane 
mediate 


plans for introducing the 


eneralls n its marketin territor 


ERRATUM 


IL. Bb. Rendel 
n New De 
Scales ippearing I the 
Reriner for July, was 
hed as vice 


hil ¢ 


ithor of th API pape 
Antiknock 


Pi TROL! 


2 J 
velop ents I 


nistakenls 
manutacturinge, Shel 
ompan His bio raphical sketcl 
L/] hould have dentified h 

to the ( preside it '"! 

M. P. I Lov 


il position 


president, 


Ix 





with Ljungstrom’ Air Preheaters, four of 
your present stills can do the work of five 


You'll have far less slag much less downtime for mainte fuel ou used to thre awa consistentl iyher through 
nance—with the Ljungstrom Air Preheater. This unit pro put 

duce more complete combustion, at higher te mperatures, 

because preheated air mixes more thoroughly with fuel. And 

in addition, Lijungstrom efficiency make possible finer pro 

ess control and advanced furnace designs. Thus, Liungstrom 

avings are real and measurable. One still, L 

equipped, added $58,000 of income annually from highe) 


product quality alone 


How fast is “WRITE OFF”? 


iall hort. Major saving are 
octane ratings. And other Liung 
to 20 fuel saving more econon 


design, with no need for convectior irfaces 


The Air Preheater Corporation 60 East 42nd Street, New York 17, N.Y 





NES Temperature Pilot 
with automialie neset 


Temperature, Reset and Expanded Ranges 
feature the enlarged U. S. Gauge line 


The exclusive USG indicating, mercury-actuated tempera- 
ture pilot is available in ranges from —40°F. to + 1000°F. 
Pressure and ‘Temperature Pilots are available with or without 
automatic reset. When process conditions change, conversion kits 
make possible addition of automatic reset to existing installations. 
With the new USG nested diaphragm pressure elements, vac- 
uum and low pressure pilots never before available are now standard. 
Only U. S. Gauge offers pressure pilots in ranges as low as 


30 inches of water ...as high as 10,000 pounds. 


Write your valve supplier for complete details, or write us 
direct. 


UNITED STATES GAUGE 


\ v" | Division of American Machine and Metals, inc. 


4 
Sellersville, Pa. 
Home of the SUPERGAUGE 


For more data on advertised products, use Readers’ Service Cards, last page 


MEETINGS CALENDAR 


SEPT 
9-12 


10-12 


10-14 


12-14 


16-21 
17-19 


American Institute of Chemical 
Engineers, William Penn Hotel, 
Pittsburgh. 

American Society of Mechanical 
ingineers, Fall Meeting, 
Cosmopolitan Hotel, Denver. 

International Congress on Catalysis, 
Bellevue-Stratford Hotel, 
Philadelphia. 

National Petroleum Association, 
Annual Meeting, Traymore 
Hotel, Atlantic City 

American Chemical Society, Annual 
Meeting, Atlantic City. 

American Institute of Electrical 
Engineers, Annual Electrical 
Conference of the Petroleum 
Industry, Kansas City, Mo. 

American Society of Mechanical 
Engineers, Instruments and 
Regulators Division and Instru- 
ment Society of America Exhibit 
and Joint Conference, Coliseum, 
New York 

Annual Instrument-Automation 
Conference and Exhibit, Spon- 
sored by the Instrument Society 
of America, Coliseum, New York. 

Mid-Continent Oil and Gas Associa- 
tion, Louisiana-Arkansas Division 
Roosevelt Hotel, New Orleans. 

Mid-Continent Oil & Gas Association, 
Louisiana-Arkansas Meeting, 
Hotel Roosevelt, New Orleans. 

Western Petroleum Refiners Associa- 
tion, Technical Industrial Re- 
lations Meeting, Henning Hotel, 
Casper, Wyo. 

American Society for Testing 
Materials, National Meeting and 
Apparatus Exhibit, Hotel 
Statler, Los Angeles. 

American Society of Mechanical 
Engineers, Petroleum Mechanical- 
Engineering Conference, Conrad 
Hilton Hotel, Dallas. 

America Oil Chemists’ Society, 
Sherman Hotel, Chicago 

Trade Fair of the Atomic Industry, 
Sponsored by the Atomic In- 
dustrial Forum, Navy Pier, 
Chicago. 

Natural Gasoline Association of 
America, Oklahoma Regional 
Meeting, Skirvin Hotel, 
Oklahoma City. 


Texas Mid-Continent Oil & Gas 
Association Annual Meeting, 

Rice Hotel, Houston. 

American Institute of Electrical 
Engineers, Fall General 
Meeting, Morrison Hotel, Chicago. 

Chemical Industry Corrosion Con- 
ference, Sponsored by The Inter- 
national Nickel Company, 
Wrightville, Beach, N.C. 

American Society of Mechanical 
Engineers American Society of 
Lubrication Engineers, 
rhird Lubrication Conference, 
Chalfonte-Haddon Hall, Atlantic 
City, N.J. 

Oil Progress Week 

Western Petroleum Refiners Associa- 
tion, Regional Technical-In 
dustrial Relations Meeting, Rufus 
Garrett Hotel, El Dorado, Ark 

National Lubricating Grease Institute, 
Annual Meeting, Edgewater 
Beach Hotel, New York 

Association of Consulting Chemists 
and Chemical Engineers, Annual 
Meeting and Symposium, Belmont 
Plaza Hotel, New York 

American Society of Mechanical 
Engineers American Institute 
of Mining and Metallurgical 
Engineers, Joint Fuels Confer- 
ence, Sheraton-Park Hotel, 
Washington, D.C 

Natural Gasoline Association of 
America, Southern Regional 
Meeting, Captain Shreve and the 
Washington- Youree Hotels 
Shreveport, La 

Independent Petroleum Association 
of America, Annual Meeting 
Statler Hotel, Dallas 


Commercial Chemical Development 
Association, Cincinnati 

Society of Automotive Engineers 
National Diesel Engine, Drake 
Hotel, Chicago 

Society of Automotive Engineers 
National Fuels and Lubricants 
Meeting, Mayo Hotel, Tulsa 

American Petroleum Institute 
Annual Meeting, Conrad Hilton 
Hotel and Palmer House Chicago 

American Chemical Society, National 
Chemical Exposition, Cleveland, 
Ohio 








Three UOP heaters being |ined with | 


Incorporated for a Lake Charle La ef 


How refineries use industrial concrete linings 


Refineries solve many of their heat, corrosion and in- All you do is add water, mix and place. Castables are 
sulation problems with industrial concretes made with prepared and distributed by leading manufacturers of 
Lumnite* calcitum-aluminate cement refractories. Write for detailed information on this and 
Besides heater linings like the above, Lumnite-made other special types of concrete made with Lumnite 
industrial concret« linings can also be used in such in cement 
stallations as reaction vessels, transfer and discharge 
lines, stacks, towers and tanks 
Placement is last and easy — by pneumatic equipment, UNIVERSAL ATLAS CEMENT COMPANY 
plastering or in forms—and Lumnite concrete reaches 
service strength within 24 hours. Repairs, if necessary, 
can be quickly and easily made 
For greater convenience packaged castables contain 
ing Lumnite cement and selected aggregates for specific 
SCTVIC¢ requirements can save both time and money, 


Atlox Comenit 


REFRACTORY + INSULATING + OVERNIGHT CORROS N-RE 


alternate Wednesdays - 


For more data on advertised products, use Readers’ Service Cards, last page 
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Todd Walker 
Raymond W. Todd, vice president of 


Pacific Lighting Supply 
has been installed as the new 
the California Natural Gasoline Associa 
tion. He was recipient of the CNGA an- 
nual award for 1954. E. W. Walker, 
Western Gulf Oil Company, was elected 
vice president of the organization, and 
BE. W. Millett, Jr., was reappointed secre 
tary-treasurer 

Directors elected for a term 
were Paul Armstrong, Union Steam Pump 
Sales; M. L. Arnold, Richfield Oil Corpo- 
ration; F. W. Borden, Sunray Mid-Conti 
nent Oil Company; P. E. Beckman, Pa 
cific Gas & Electric Company; R. O 
Boykin, Monterey Oil Company; A. H 
Bradford, West Coast Refining Company 
Fr, E. Bradley, Chanslor-Western Oil & 
Development Company; C L. Case, Con 
tinental Oil Company; L. V. Cassaday, 
Lomita Gasoline Company; W. F. Crane, 
Getty Oil Company; J. T. Doyle, Shell 
Oil ¢ ompans Hl. L. Eegleston, Analyst 
P | Foote Petrolane, Ltd bred # 
Hartley Union Oil Company of Cah 
fornia; ¢ Bb. Heartwell, Standard Oil 
Company of California; C, L. Hutchings 
lidewater QOiul Company M. W Kibre, 
General Petroleum ¢ orporation ( B 
Kimberlin, Seaboard Oil Company; Wm 
\. Kirk, Jr Pacific Coast Gasoline Com 
pany; R. E. Loeck, California Research 
Corporation; H. J. Maxwell, Standard Oil 
Company of ¢ Geo, C, McLaren, 
Retired; N. H. Mull, The Texas Company 
H. W. Parmelee, Consultant; H. M. Paul 
sen, Bankline Oil Company; L. C. Rowson 
The ‘Texas Company 
The Ohio Oil ¢ ompany H. D Spiers 
The Superior Oil Company; J. B. Taylor 
Signal Oil & and R S 
Dulin 

Committee chairmen appointed included 
I W. Walker, advisory; M, W. Kibre, 
award; Ray Babb, entertainment; J. B 
Taylor, fall meeting K. C. Vaughan, 
finance and budget; William R. Johnson, 
membership; H. D. Spiers, program; Hat 
vey Menard and J. T. Doyle, 


technical 


(Gas Companys 


Ys 


president of 


two yeal 


ilifornia 


C,eorage Sowards 


Gas Company 


retired 


technical 


advisory 


Bernard J. Gaffney, formerly sales 


industrial 
Construction 


chemical 
Corporation, has 


manager, 
Chemical 
been 


processes ol 
named sales manager of the com 
Nitrogen and Industrial Chemical 
Processes department. He will include i 
his new work all of the process plant ac- 
tivity with the plants 
Dr. Gaffney 
appearing in this issu 


bined 


exception of acid 


is author of one of the articles 


240 


... Among Men in the Industry 


Norman G. Bach, supervisor of engi- 
Monsanto Chemical 
at Texas City, has been elected 
president of 


neering services for 
Company 
a new professional association 
for cost engineering 
Organized for the 1 S 
under the “American 
Cost Engineers,” the 
the first 


and Canada 
name, Association of 
new association 158 


de al 


cost 


exclusively 
with the problems of engineering 
Credit for much of the work leading to 
organization of the new group has gone to 
©. T. Zimmerman and Irvin Lavine of 
the Industrial Research Service at Dover, 
N. H. (They are Petrroteum Reriner 
authors this month 


ever set up to 


Bach 


named in the election of off 
held 
the University of New Hampshire in Dur 
ham. Elected as vice president of the ne 
issociation was a, WwW. Hackney, chief con 
engineer for Diamond Alkali 
Company at Cleveland. Bruce R. Landis, 
who is chief estimator for C. W. Nofsinger 
Kansas City, was named as 
treasurer, and John T. Husted, chief esti 
American Potash & Chemical 
it Trona, Calif., was elected secretary 
Dr. Zimmerman clected 
first pre sident and named to the board of 
Also named to the 
George D, Carameros, El 


jach was 


cers at an organizational mecting 


struction 


Company in 


mator tor 


was honorary 


directors board were 
Natural 
Miller, 


Paso 
(,as ( ompany, Fl Paso ( A 
Canadian Industries, Ltd., Montreal; Cecil 
H. Chilton, Chemical Engineering, New 
York, and Dr Lavine, Industrial Research 
Service 

Phe AACI 
of advancing cost engineering in the 
ess industries. At the 
the term 


was founded for the purpose 
pro 
meeting in Durham 
was defined 


principles 


‘cost engineering,’ 


as the ipplication of scientifi 


ind techniques to the problems ot cost 


estimation, cost control and profitability 


Professional people in cost engineering 
join the organization as charter 
bers before September 1, 1956 

tion may be obtained from John T 


P. O. Box 1411, Trona, Calif 


may mem 
Informa 


Huste d, 


PETROLEUM 


Dillon B. Smith has joined Refinery 
Construction Company as a vice president 
Before joining the Houston concern, he 
was superintendent of refineries for Repub 
lic Oil & Refining Company at Texas City 
He has been active in the refining industry 
/5 years 


Robert W. Johnson has been named 
assistant comptroller of Standard Oil Com- 
yany of California, succeeding W, K. 
Minor who was recently named comp 
troller. A graduate of Stanford University, 
Johnson joined the company in 1931 as an 
accountant 


Edwin J. Barth of Northampton, Mass., 
has accepted the position of chief chemist 
of the lubricating-oil and asphalt refinery 
of the Iraq government oil refinery at 
Baghdad. He will also serve as roads and 
highway engineering consultant. Barth, 
sometime contributor to Perroteum Rg 
FINER, is a petroleum refinery specialist 
and an authority on asphalt 


G. A. Grimma has been appointed t 
a recently-created position of manager of 
employe development for the Manufactur 
ing department of Shell Chemical Cor 
poration, In his position, he will be 
responsible for developing and 


new 
recruiting, 
personnel in 
requiring technical background 

joined Shell Chemical in 1943 
1s a technologist in San Later 
that year he was put in charge of on 
phase of the company’s 


tion 


placing manufacturing jobs 
Grimma 
Francisco 
economic evalua 
program, and was transferred in that 
when Shell moved its he dquar 
to New Yorl In 1950 he was named 
sistant manager of the Manufacturing 
Development department, the 
held 


capacit 


position he 


until his recent appointment 


Long Foley 
August C. Long, president 

Texas ( ompany 1953 has 
elected chairman and hiet 
cer, succeeding J. S. Leach, who is retiring 
with the James 
WwW. Foley, who was elected executive vice 
named to re 


will 


since 
executive offi 


alter 40 years company 


president a year ago, was 
Long as president. The changes 
effective October 1 

d the 


utive vice pre 


plac € 
become 
Long 


became 


pone company 


exe sident 
I'wo years later he was elected 
ind member tf the executive 
Foley started with Texaco in 193 


REFINI 
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| sucvny® 
ERIE ) Here the new H-5 unloads pipe from truck. Nine-ton capacity as a crane, 2-yd 
HYDrRocRAN ig as an excavator, yet it mounts on a conventional truck, new or used, without 


sacrificing work capacity. You can choose the truck that fits your needs best 


Two fast-traveling, smooth-working Hydrocranes 
to speed refinery jobs 


Choose the Hydrocrane that’s best for your from 38 to 50 feet and can be retracted to 25 
jobs. Bucyrus-Erie now offers this multi-job, all feet for travel. Both models bring you all the 
hydraulic truck-crane in two popular sizes. operating advantages of full hydraulic oper 
First there's the 5-ton, %-yd. H-3 — a long-stand- ation and control of all work functions, 45- to 
ing favorite among users on a wide variety of 50-mph top travel speed, exceptional ability for 
erecting and digging jobs... available with 18 working and maneuvering in close quarters 
to 26-ft. standard telescoping boom or 30- to For some users the Model H-3 is still the best 


38-ft. erector’s boom. buy; for others the greater capacity and long 

And now Bucyrus-Erie brings you the new boom reach of the H-5 will open the way to 
higher-reaching, bigger-digging, 9-ton, '2-yd. bigger savings on more jobs. Your Bucyrus-Erie 
H-S Hydrocrane. Standard boom telescopes distributor can help you choose the right one for 


hydraulically from 24 to 36 feet, high-lift boom your specific needs. See him now for full details 


BUCYRUS-ERIE COMPANY 


SOUTH MILWAUKEE, WISCONSIN 


August, 1956—PETROLEUM KR NER For more data on advertised products, use Readers’ Service Cards, last page 





PIPING jaueraay 
LAYOUT on neg cama 


s elected a vice president in 


; * % | 5 became a director in 
IS S , x . Exec vice president in 1955 
, Harold G. Teverbaugh has been 


? , pointed general superintendent of Texas 
Natural Gasoline Corporation Also re 
yk : ceiving a new assignment with the com 


pany was John A. Sutherland, named chief 


1954 





4 7 . engineer 
4 > ’ " ee Teverbaugh, who joined Tl xas Natural 
WI : in 1953 as assistant manager of the Ga 
\ : division, will be in charge of all adminis 
trative and supervisory work for the Ens 
neering and Gas departments, Before join 
Ing the company, he was with Sunray Ql 
( orporation 
Sutherland tarted with the compar 
about a year ago, alter service with Su 
ray and, before that, with Stanolind Oil & 
Gas Company. He will be in charge of 
engineering and operations of Texas Na 
ural’s eight gasoline plants in Texas 
With Stanolind from 1948 to 1951 as 
a junior en necr Sutherland was in New 
THEY York on a synthol project; in Tulsa in the 
eee Process Desien department, and in Wyo 
ming s a chemist at the Salt Creek and 
NEED Elk Basin gasoline plants. He joined Sun 
ray in 1951 as a senior engineer, later ser 


ing in Tuls is an engineer in the Tecl 


SO tan agg A glean ind in the Ga 
LITTLE Soccer’ MANGE ‘Conpens, tac,” bn 


Oil Company Ir ha 


retired after serving the company 37 ye 


ROOM He began his career in the boiler shop 
it the Beaumont refinery of affiliated Ma 
nolia Petroleum Company ind he was 

instrumental mn starting safety and fire 

protection at the refinery as early as 1921 

In 1939, he was sent to the New York 

he idquarters of Socony Mobil ety 

Gentile Flow Tubes are impact type head ees: Feet GS Re was svewved 


constantly in research on fire protection 


meters for use as differential producers. method, equipment and procedures. He 
the ventor ¢ il iwitation method of 


They are short and they need only minimum ktinguishing and  controllin 
straight runs entering and following, and can rge of safety for Socor 


for the pas en year he organized 
program ind taueht fire protection 


point where flow conditions are reasonably mu on See carn, 
Juring orld Wat 
steady. Armed Forces personnel in combattins 
cendiary bombs n the safe handling 


Flow Tubes are furnished with individual petroleum products and fire 


be installed at practically any accessible 


head capacity curves, and for unusual piping 
arrangements, calibration curves for simu- 


{ chairm 
lated conditions can be furnished. mittee on Accide: 
n Petroleur 


Guaranteed Thoburn P. Sands and William B 
Hicks, both of St. Louis ren t 
e Accuracy section ' 


e Minimum Head Loss parts 


e Reproducibility 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE UNION, N. J the ' research depart! 
AUTOMATIC VALVES * CONTROL VALVES + SAFETY VALVES * FLOW TUBES 1000) C008! whack, fo” 


a 

4 

mt 

a f 
“ 


t 
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Men in the Industry ... Whatever your 
fluids development, who has been ap Pumping Problems am 


pointed associate manager of the division’s 
petroleum chemicals sales group. In addi- 
tion, Sands brings with him to develop- 
ment the product and commercial develop- 





ment activities on petroleum chemicals 
which he previously has performed in the 
division's research department 


Richard C. Miller, vice-president of 
Southwestern Engineering Company, has 
been elected to the company’s board of 
directors and assigned the additional duties 
of assistant to the president, He has been PROCESS PUMPS 
with the company in an executive capacity 


for the past ten years 


William L. Evers has been appointed give You 


assistant manager of fiber research of Cel 


. 
anese Corporation of America. In this ca 
pacity, his primary re e TUG L 
sponsibility will be for 
fiber polymer research / 
in the company's Sum- an 
mit, N. J., labora SWEYS ° TYPE SVA 
tories 
Since joining Cel 
anese in 1951, Dr RATINGS TYPE SVA TYPE SVS 


Eve rs had served suc - = ” 





cette i poe lama \ a Capacity — in GPM 15 to 1300 15 to 1000 
research for the Plas 1 Pressure — in PSIG To 600 To 600 

tics division and on 
the staff of the Cen- 
tral Development de \ locuenee > To 300 To 300 


yartment 
Evers | D: Rocuen atte « Number of stages One One 


Head in feet To 600 To 600 


Ph.D. degree in organic chemistry from 





Pennsylvania State University, a master’s - 
degree from Northwestern University and DESIGN 
1 B.S. degree from the University of PACIFIC’S skillful mechani 


Akron. Before joining Celanese, he was cal and hydraulic design 
with Socony-Vacuum Ql (¢ 0., Ine , nm 


Paulsboro, N. J., from 1933 to 1956, and MATERIALS 

Rohm & Haas Company, Philadelphia, Top-quality materials of con 
from 1936 to 1951 struction for the service condi 
tions involved 

Charles A. Perlitz, Jr., senior vice WORKMANSHIP 


president and a director of Continental Precision workmanship by 
il ¢ ompany, has been elected executive 


president. He started with th ss PACIFIC'S skilled craftsmen 
vice presiden e started 1 the com 


pany in 1947 as general attorney and wa Included in the characteristics 
elected vice president that year. He became of all PACIFIC process pumps 
i director in 1947 and was promoted to are the elements of unequalled 
ce president in 1955 quality that have made them 
preferred in petroleum refine 
Edward W. S. Nicholson, an exe ries, natural gasoline plants 
Research Laboratories and petrochemical installa 
a., has been transferre tions throughout the world 
irch and Engineerin 1 For the pumping requirements 
1 in assistant director of ; Css of 
irch division at Linden, N 
Nicholson started his Ess reer 
chen , iwineer at the rie Write for Bulletins, describing 4 
19 years ago ‘ een : and illustrating PACIFIC pro 
stant dir r ¢ he 1 ° cess pumps 

ition ther ind! 

rotational manuf 
I © Standard Onl Ce 

finer 


your process plant—The 
name to remember is PACIFIC 


TYPE Svs 





William T. Knox and Richard O. 
Wright I been ppointes tant 


TYPE RVC 


PACIFIC PUMPS INC. 


HUNTINGTON PARK, CALIFORNIA 
Offices in All Principal Cities 


Export Office, Chanin Bidg., 122 E. 42nd St., New York 
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Men in the Industry ... 


results from the division’s ex 
effort to find 
petroleum 


Knox, 


zur la, 


signiment 
panded new uses for 
who recently returned from Vene 
joined the company in 1938 and 
was assigned to the Research 
division, He Product 
Quality 


Prior to his new 


Proc esas 
head of the 


section 81x years ago 


became 


Wright 


division § 


assignment, 
was supervising engineer of the 

Refinery Economics section, a post he had 
1954 He joined the 
in 1939 and was appointed a group head 


held since company 


c 
in 1948 and assistant supervising engineer 
in 1952 


Robert L. Kidd is the new president of 
( ities Service 
with 


(Delaware 
Bartlesville, Okla 
He succeeds the late Singer B. Irelan. 

In accepting the new post, Kidd re 
signed Arkansas Fuel 
Oil Corporation, with headquarters in 
Shreveport, La. He is succeeded in that 
position by J. E. Heston of Bartlesville 
who resigned as vice president of Cities 
Delaware 


( dil ( sOmMpany 


’ 


he adquart rs at 


as president of the 


Service Oil Company 


Bert R. Prall has been elected to the 
directorate of Universal Oil Products 
Des Plaines, Ill. He is chai 
Federal Reserve Bank of 
retired president of Butler 
All of the other directors, eight 
have been re-elected 


Company, 
man of the 
Chicago and 
Brothers 
in number 


WRIGHT PENECHROMES, 


For € 


9 
ontpbe ! 
y/e7 5 oh ce) 


@ They are effective in the safe pH range of 7.0 to 7.8... 
reducing danger of acid corrosion. 
MH They do not contain chemicals that deposit on heat 


transfer surfaces. . 


. eliminating cooling loss, 
i They reduce cost of acid additives. . 


. when lower pH is 


required to prevent treatment precipitation. 


My They have many other corrosion control advantages... 


ask about them.. 


. some may solve your exact problems. 


Through many years of experience Wright Engineering has devel- 


oped Wright Penechromes as an effective answer to corrosion...if 


you have a common or “‘special’”’ problem discuss it with a Wright 


Engineer 


he and the Wright Laboratory, will help you find the 


simplest economical solution, and recommend a comprehensive 


water conditioning program without obligation on your part. 


WRIGHT CHEMICAL CORPORATION 


tt GENERAL OFFICES AND LABORATORY 
615 WEST LAKE STREET, CHICAGO 6, ILLINOIS 


CHEMICALS 


Offices in Principal Cities 


@ Softeners, Filters and other external Treating Equipment 


@ Nelson Chemical Proportioning Pumps 


For more data on advertised products 


use Readers’ Service Cards, last page 


John E. McKay has been appointed to 
Development staff of The 
R ilph M Parsons Company Before join- 
ing the Los Angeles concern, he was with 
The Fluor Corporation, Ltd., for 14 years 
He also has been connected with Sinclair 
Refining The Carter Ol 


Company 


the Business 


Company and 


Willard M. Dow has been named di 


rector of research for Texas Gas Corpo 
ration The 
ment 


part of the company’s 


appoint- 
was made as 
expansion into the 
petroc hemical field 
Before joining Texas 
Gas Corporation, Dr 
Dow was with United 
Gas Corporation at 
Shreveport, La, He 
served that company 
as its assistant direc 
tor of research 
A graduate of Colo- 
rado School of Mines, 
he studied under a 
5¢ hool fel- 
lowship at the Institute of Gas 
ory, affiliated with the l 
Illinois Institute of 
pleted his master’s and doctor's degrees at 
the institute 


graduate 
Technol 
niversity of 
Pechnology He com 


Dr. James J. Jang, 39, development 
and Donald K. MacBain, 52, 
ngineer, of The Fluor 
tion, Ltd., Los Angeles, lost their lives in 
the mid-air 


engineer, 
project Corpora 
CcComime re il 


Arizona, 


collision of two 
airliners at Grand Canyon 
June ‘() 
Dr. Jang, born in Canton, China, held 
B.S. in chemical engineering from Uni- 
sity of ¢ alifornia 8. and M S ind 
D. in chemical engineering from Uni 
ty of Minnesota +2. MacBain held a 
mechanical engineering 
Washington °26, and 


degree in 
niversity olf 
a registered prolessional engineer in 


New York, Washington and California 


eneral manager 
Refining Con 


elected vice 


Thomas B. Kimball, 

Sinclair 
pan since 1953, has 
president and director of 
He succeeds William R. 


tired alter 5 


ol refineries tor 

been 

manulacturin 

Argyle, who re 
years with the company 

Argyle will continue to serve the com 

n a consulting capacity He Wa 

late director of refining for the Petro 

in Administration for War, and he is 

chairman of the refinery panel of the Mil 

tary Petroleum Advisory Board 


Robert Wayne has been ippointed 


idvertising and public relations manager 
of Southwestern Engineering Company 
He will the ad 


promotion ind public 
for the irious di 


supers se ertising, 


Robert J. Derby, who was assistant 
reneral attorney for The Texas ¢ ompany 
it Houston, has 


eral attorney, succe 


been prot oted to get 
eding John C, Jackson, 
who retired 

Derby, 
wer Li 


the company in 


charge of 

ral department in He 

Houston in 1945 

and San Antonio, 

i special sistant 
S. Ambassador to Colombia from 

to 1944 

He was 


1946 and remained there four 


who will be n 


law in Lufkis 


ilso served 


transferred to New York 








Men in the Industry ... 





returning to Houston. He was promoted to 
assistant general attorney in Houston in 
1954 

Jackson practiced law in Beaumont, 
Texas, before he joined The Texas Com- 
pany in 1932. He will retire to private 
practice in Houston 

William E. Loose, also a general at 
torney at Houston, will continue as Tex- 
aco’s chief trial lawyer there 


Frank W. Bowen has been appointed 
to a newly-created position as refinery en 
gineer at the Sun Oil Company refinery 
at Marcus Hook, Pa 

Succeeding him as superintendent of Sun's 
15,000-barrel-a-day refinery it Sarnia 
Ont., is Frederick A. Bain, who has been 
chief refiner at the Canadian installation 
since 1953 

tJowen, who has worked at all three Sun 
refineries, started with the company in 
1939 as a research engzinect at Mare i 
Hook. He later worked in chemical-enei 
positions at Philade Iphia and 
Toledo. He was made chief chemical eng 
neer at Toledo in 1944 and became super 
intendent at Sarnia in 195% 


neering 


Bain joined Sun in 1953 as chief refiner 
at Sarnia He previously had worked as 
rineer for Imperial Oil, Ltd., Poly 

mer ¢ orporation and Canadian Industries 


Ltd 


Adolph F. Spiehler has been ap 
pointed manager of the Refining division 
ol The Pure Qil ¢ ompany, and William 
S. McConnor was named to succeed him 


if} 


is Operations manager in the division 
Operations department 

Spichler is a 28-year company veteran, 
and McConnor has been with Pure 15 
years 

Spichler joined Pure Oil in 1928. After 
two years at the company’s Cabin Creek, 
W. Va Toledo, and Marcus Hook, Pa., 
refineries, he was transterred to the Ch 
cago office in 1950 

He served as a member of the Refiner 
Control board from 1958 to 1949 when 
he was named assistant manager of the 
Refining division’s Technical 


In 1954 he was appointed 


ae partinent 
operations 
manager 

McConnor joined Pure Oil in 1941 
The first 13 years of his company career 
were spent at the Toledo refine: where 
he progressed from assistant maintenance 
foreman to general superintendent 


When Pure 


finer near Chicago in 1954 


icquired the Lemont re 

McConnor 
was assigned to the new facilit na co 
ordinating Capacity and a haison with 
Refining division headquarte " if 
Since last fall he has been assigned to the 
Operating department of the Refining di 


vision 
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Planning to install high pressure lines in your 
plant? Will they carry hot corrosive liquids 
or gases? 





















You will find Safety in DURASPUN Centri- 
fugally Cast Pipe. It’s very strong, with 
strength approaching that of forged steel. It 

















can be alloyed to give you maximum resist 
ance to the heat and corrosion to be 
















encountered. 


.it's alloyed to resist 
corrosion and 
high temperature 


DURASPUN Pipe comes in a wide range, as follows: 


Minimum 
Outside Diameter Wall Length 
































































































2%," to 3” 1/4” 88” moximum 















































3” to 6” $= Inclusive 5/16” 110” maximum 
Over 6” to 12” Inclusive 1/8 1468” maximum, 24” minimum 
Over 12” to 14” Inclusive 7/\6 168” maximum, 24” minimum 
Over 14” to 20” Inclusive 1/2 180” maximum, 48” minimum 
Over 20” to 24” Inclusive es 88" maximum 
Over 24” to 32” Inclusive 5/8” 80” maximum 














This is standard piping. Special cylindrical shapes in comparable high alloy 
steel can be cast centrifugally 
equipment come in this class. 








. retorts, furnaces, fractionaters and other such 























Write us about your requirements. Our metallurgists backed by thirty-five years 
of experience will be glad to help select the best combination of alloying 
elements to take care of your operating conditions 





















































COMPANY 


OFFICE AND PLANT: Scottdale, Pa 
2 East 4)st Street, New York 17,N.Y 
Woodward Avenue, Pleasant Ridge 
CHICAGO OFFICE: 332 South Michigan Avenue 
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Knoblauch Darling Cupitt Dorn Murray Koch Perry Kimbel Arnold 


K. Russell Knoblauch has been appointed William K. Dorn, Cleveland, has been ap Milton H. Perry has been named as South- 
sales manager for the oil and chemical in pointed Instrument division sales repre eastern district sales manager to handle 
dustries for the Eastern region of Minne- — sentative in the Cleveland area for Tracer- high-alloy centrifugal and static castings 
apolis-Honeywell Regulator Company's lab, Inc., of Boston. He will handle the for The Duraloy Company. His territory 
Industrial Division. He succeeds R. H. promotion and sale of Tracerlab’s nuclear covers North and South Carolina, Georgia, 
Schlegel. instruments to hospitals, universities, re Florida, Alabama, and eastern Tennesse« 
search laboratories and to other groups He will headquarter in Atlanta, Ga. Perry 

: using radioisotopes in the Cleveland area has been connected with RCA Manufac 

R. A. Darling of the R. A. Darling Com turing Company and with Union Asbestos 


pany, Wheat Ridge, Colo., has been ap & Rubber company 


pointed sales representative for Colorado Robert A. Murray has joined the staff of 
Wyoming, western South Dakota and Procon, Inc. in a legal and sales capacity Charles W. Kimbel, Arlington, Mass., has 
western Nebraska by J. F. Pritchard and He was formerly in the patent department been named sales representative in New 
Company of California, Darling has been of The Pure Oil Company in Chicago England and northeastern New York for 
1 manufacturer's representative since Ox The Carpenter Steel Company’s Alloy 
Tube Division of Union, N, J. Kimbel was 


tober, 1954 and serves several leading ’ 
equipment manufacturers John C. Koch has been elected president assistant sales manager and sales promo 

of Fluid Controls Institute, Inc, for 1956 tion manager for Baker & Taylor, Hillside, 

»7. Fluid Controls Institute, Inc., formerly N. J 
Harold D. Cupitt has been named man the National Steam Specialty Club, is a 
iger of original equipment sales, Air Filtes trade association for manufacturers of in 
division of Dollinger Corporation, Roch dustrial control valves and regulators 
ester, N. Y. He was with Air-Maze Corpo Koch is vice president and general man Phil Arnold, vice president of The Gar 
ration for three years before joining ager of Conoflow Corporation, Philadel lock Packing Company, will retire as an 
Dollinger phia, a subsidiary of Walworth Company official of that company after capably 


I Prior to that he was employed by 
Devoe and Raynolds, Inc., for three years 
as sales correspondent in New Jersey 








ALBERGER 


HEAT EXCHANGE 
EQUIPMENT 





eee ..BIG in design 


in manufacture 
in performance 


In the 52 years Alberger has been in business, it has 
made more than 40,000 installations of heat ex- 
change equipment for process industries in the 
United States and in countries throughout the world. 

The massive vapor condenser, shown here being 
assembled, is an example of Alberger’s outstanding 
ability. Built for the National Aniline Division of 
Allied Chemical & Dye Corp., the condenser’s 
Herculoy shell weighed 12 tons and its 25-ton tube 
bundle contained 124 miles of copper tubing care- 
fully bent into 2150 U-tubes. 

In all Alberger Heat Exchangers, heating surfaces 
are scientifically arranged to increase heat transfer 
and compactly assembled to save spac« 


ALBERGER HEATER [)IVISION 


ApSCO INDUSTRIES.INC 
20 MILBURN ST BUFFALO 12, N. Y. 
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serving in a succession of sales capacities 
for 48 years. Starting in 1908 as a Gar 
lock sales representative in a midwestern 
territory, Arnold later became Cleveland 
district sales manager and in 1929 vice 
president in charge of sales 


Ethyl Corporation has elected Edward 
L. Shea to the new position of chairman 
of the board and B. Bynum Turner presi 
dent of the company. Shea, who has been 
president of Ethyl since 1947, will con 
tinue to be the chief executive officer 

Shea joined Tidewater Oil Company 
after his graduation from Princeton in 
1916 and was president by 1933. When 
that Company merged with Associated, he 
became executive vice president In 1939 
he switched to North American Company 
where he served as president until he 
joined Ethyl in 1947 

Turner, with Ethyl since 1946, 
viously served with Humble Oijl & 
fining Company and the Rubber: 
Company in Washington, D. ( He 
served Ethyl successively as general man 

er of manufacturing, vice president in 
charge of research and engineering and 
executive vice president 


Union Carbide and Carbon Cor- 
poration plans for building on its West 
chester property near Tarrytown, N. ¥ 
include an office building to house those 
engaged in work for sales departments of 
several of the Corporation’s Divisions: a 
basic research laboratory to conduct gen 
eral research for the Corporation and a 
service laboratory devoted to research 
work on customers’ problems Construc 
tion will start early in 1957, with com 
pletion early in 1959, The buildings are 
to be two or three stories high, with ex 
terior walls of brick, stainless steel, and 
glass 

This building program in Westchester 
in no way affects the Corporation’s plans 
for its new home office building on Park 
Avenue between 47th and 48th Streets in 
New York City, officials said 


Walworth Company now has Vernen 
A. Tredinnick, since 1952 manager of the 
company’s Kewanee, Ill, works, in the 
recently-established position of issistant 
vice president in charge of inventory plan 
ning and control. Arthur C. Wadsworth 
now manager of the company’s ast St 
Louis works was advanced to manage the 
larger Kewanee plant Predinnick will 
make his headquarters n New York 
whereas Wadsworth will move to Kewanee, 
ilthoueh he will maintain an active inter 
st in the management of the East St 
Louts Works 


Carbide and Carbon Chemicals 

Company, a division of Union Carbide 

ind Carbon ¢ orporation, ha named W. H. 

Millett sales manager and M. A. Bigelow, 

ssistant sales manager, Ucon products 

Millett has been engaged in re 

ind development on Ucon synthetic 

and lubricants since 1946 and has 

ween associated with the Spec al huct 

department since 1952. Bigelow joined the 

company in 1944 and has been a territory 

field manager for the Special Product 
department since last year 


The Lunkenheimer Company, 


Cincinnati, has announced retirement ol 
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THE 
Verli-Line 


PACKAGE-PUMP 


a 


For Wells as smal/ as 4° 
2 Thru 7% Horsepower 
Capacities to 7500 GPH 


The design of the Verti-Line 
Package-Pump is based on the highly 
efficient, performance - proven Verti - 
Line Deepwell Turbine Pumps — for 
nearly half-a-century the outstanding 
leader in the turbine pump field 


YOU GET MORE WATER PER 
HORSEPOWER WITH THE VERTI-LINE 
PACKAGE-PUMP Write today for 
complete details about the money- 
saving features of this sensational 
new vertical turbine pump 


Send for free literature. 








Ask for Bulletin uf 





For more 





Verti-Line Pumps are the exclusive pr duct of 
LAYNE & BOWLER PUMP COMPANY 


general offices and main pliant 
2943 VAIL AVENUE «+ LOS ANGELES 22, CALIFORNIA 
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Charles W. Burrage after 32 years service 
He served as company secretary from 1940 
to 1950 and as manager of engincering 
sales until his retirement 


The Timken Roller Bearing Com- 
pany’s A. R. Attebury, who has just 
retired as district manager for the Steel 
and Tube division in New York, will be 
retained a5 a sales consultant specializing 
in Timken pressure tubing. Attebury last 
February celebrated his 41st year in the 
steel industry. He had been with The 
Timken ( ompany 22 years 


Fischer & Porter Company, Hatboro, 
Pa., has named Vincent Matner as chief 
product engineer. He will be responsible 
for production design of all the company’s 
mechanical and electro-mechanical prod 
ucts and components. Matner formerly 
was a development engineer with Taylor 
Instrument Company and, more recently 
chief product engineer at The Perkin 
Elmer Corporation 


Hooker Electrochemical Company 
has announced appointment of John K. 
Gallagher as district sales manager for 
California; Neil M. Barber as Philadelphia 
district sales manager, and H. McIntosh 
Beatty, Jr., as technical service representa 
tive at Tacoma, Wash 

Gallagher, a resident of Longe Beach, 
Calif., has worked in the Hooker sales de 
partment since 1941. Barber joined Hooker 
in 1942 and since 1945 has been a sales 
representative Beatty started with Hooker 
last year and transferred to the sales de 


@ New light-weight, handy-to- partment in March 
use machine enables you to c c a 
: > : . rane Company, 1icago, has named 
=P through the small tube Warren A. Logelin director of public rela 


cleaning chore in a jiffy. emnargediteed. ig tame yy Sc omg 
tired alter 2 years service Sefore joinin 

Powerful air-driven motor rane in June, 1955, he was public rel 
tions director for the Chicago Ass 


with attached non-rotating, of Commerce.and Industr1 


water feeding attachment, aici Wali c 
sziggnr-ection Ser moter con ELLIOTT 512400 eflective Augest 1, became  Penberthy 


trol, finger-action valve for 
water flow to cool drill and 
flush tubes. 


tio! 


Heat Exchanger Tube Cleaner Manufacturing Company, accord ng tc 
innouncement DY the parent Buffal 
Weight: 6% lb — Length: 13 in Eclipse Corporation. This Detroit di 
manufactures electric sump pumps, ga 
gage valve s, ejyectors, eductors, ¢ xhauster 
Built-in speed governor cycling jet pumps, etc., as well as injector 
eliminates shaft-whip caused Chembent & tadestrtal Gales. 0d.. 
by the excessive speed when Sikendten. Gamat, hee cocantiy ben on 
not loaded. pointed sales-engineering representative for 
Conoflow Corporation. Ciscan will handk 
. : : onl . the provinces of Alberta and Saskatchewar 
Built-in oil reservoir insures 
far longer life and less need U. S$. Steel Corporation has 
for maintenance. sounced that John H. Long, assistant 
ce president contracting ol American 


‘ ° . i Bridge Division, in charge of its Houstor 
Choice of two sizes. For.de- Diedios nhteneiinn alten tot ten tenn 


tails, contact your local ELLIOTT 512300 ferred to the New York office He will be 

Elliott representative or Heat Exchanger Tube Cleaner a hs Wy Ge Now Vers comvactng 

write Elliott Company, Weight: 5 Ib — Length: 10% in 

Springfield, Ohio. Minneapolis-Honeywell Regulator 
Company has appointed K. Russell 


Knoblauch as sales manager for the oil 
/ 


ind chemical industries for the Eastern 
a LE.d oTT region of the company s§ Industrial d 
sion. He succeeds R. H, Schlegel, 


Knoblauch, a i2-year man with the 





STEAM TURBINES + MOTORS + GENERATORS + OLAERATING HEATERS + LECTORS TURDOCRAREE RS + TUBE CLLANERS + STRAG@ERS company, will be responsible for sales ac 
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tivities in these industries in an area cover- 
ing the Mid-Atlantic, Eastern, Southeast, 
Central and Midwest states. He has most 
recently been manager of metal processing, 
medical and research sales for the division 


Crane Company has made three new 

appointments to major sales posts , 
Thomas D. Kelly has been appointed ! 

manager of Crane’s Midwest district, and 


Darrell R. Nordwall has been named man- 


ager of the company’s East Coast district proof 


The new manager of valve and fitting sales 
is Charles H. Lovelace. 


Fischer & Porter Company has se- | et Ow 
lected Vincent Matner chief 


as its new 





product engineer. He will be responsible 
for production design of all the company’s Al ARN 
mechanical and electro-mechanical prod- 
ucts and components, reporting to Na- | j 
thaniel Brewer, vice president, research 
Matner was formerly a development en- 
gineer with Taylor Instrument Company 
and, more recently, chief product engineer 
at The Perkin-Elmer Corporation 


Fischer & Porter Company, Hatboro, 
Pa., has Marvin D. Weiss as manager of 
the analytical division of the Research 
department. He was formerly chief of the 
Chemical Instruments division of Taller 
and Cooper, and chief engineer at Hoke, 
Inc. Weiss holds degrees in physical chem 





istry and chemical engineering, and is 


chairman of the ISA subcommittee on At last a low cost flow alarm 
Chemical Methods of Analysis Instru 


mentation immune to vibration. For 


Bey! C ; linear scale flowmeters and 
thy! Corportion has named Waldemar ; : ey aes 

J. Distler manager of sales administration liquid leve applic ations. 
Associated with Ethyl for 21 years, Distler Sna p-ac tion electrical 
prior to his present promotion, was as 


sistant manager of sales operations Ratolarm with cover on contacts are he rmetic¢ al ly 








sealed in glass. Contact clos 
Leeds & Northrup Company, 5 
Philadelphia, has been awarded the con- ure can be made only by pas- 


tract to engineer and supply the com 





save « » magnetic float 
plete control system for the engineering . sage rf the a BI 
test reactor, to be located at the Idaho extension rod. False alarms 


Falls test station. The award was made by # . ]j ee “d 
Kaiser Engineers, prime contractor for the are climinated, 


reactor’s design and construction 





onsider these advantages: 
Alan Wood Steel Company has 
named Harry Ww. Siefert assistant treasurer 
Before joining Alan Wood Steel, Siefert 
was vice president, treasurer of Eastern 
Mortwage Service Company and its al Ratolarm with cover removed High, low or double alarm, 
filiated companies 


Rugged, vibration proof, 





glass-sealed switch 





adjustable toany x ale position 





Davison Chemical Company Divi Dependable, long life, low 
sion of Ww R Grace & ( ompany, has | cost, no ele tronic parts 
opened a San Francisco office at 2 Pine 
Street, in charge of Albert J. Gnesin as 
4 ava li ble 
field service engineer. He has been at q Aaa 
Davison’s Baltimore headquarters on petro 


I xplosion-proof construction 


Plastic enclosed plug-in relays 
leum catalysts sales, In his new post he 


will represent both the industrial chemi 
cals and petroleum catalyst departments 


for casy maintenance 


Write today for complete 
Air Reduction Pacific Company t | ~~ information. Ask for cata 


will build a new air liquefaction plant in log 10 A 84 
the Los Angeles The 6 ‘ F 


area new plant 18 
55 4 ‘ e Ci eplacer 
designed to produce daily 55 tons of high Relays are ¢ isily , pla 


purity liquid oxygen, 15 tons of liquid 

nitrogen, and 34% tons of liquid argon 

The plant, including related delivery fa . a & . > tT Tt ’ 
is. aah cue ln eens a a ei FISCHER & PORTER CO. 
and is sched ) ' on during ‘ — > auputepemmenamanen en 2 
_ ad hall - on ‘Th + rage . , 2 LA1086 986 County Line Road, Hathoro, Penna, 
second 3 oO / i +O ivweles ‘ 7 
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‘ Chicago Bridge & tron Company ket their air conditioning products under 
Suppliers... : to build a steel plate fabricating plant the Unarco label 
culate vf gy oven Allied Chemical & Dye Corpora- 


sctivities of the firm’s plant in Greenville, : 
trict, in which the plant will be located, Pa To be completed in one ear the tion has made two appointments in the 
is under the supervision of BE. W. Mae Delaware plant is designed for fabrica Technical Service department of its Sol 
Corkle ice-president of Air Reduction tion of field-erected storage tanks and iy Process division. James F. Adams, Jr., 


, 
Pacifu ' 
similar structures made of steel plate becomes eneral inager of technical 


i " 
eduction ow « ate y i . ' 
Ni R i n now operat larwe air ervice, and Norman C. Weil is appointec 


l 


liquefaction plant + Butle Pa ind 
] veel Union Asbestos & Rubber Com-  t(hinical adviso 


4 t ' d is ‘ v ' 
Riverton, J ind constructin an Adams joined Solva n 959 


ur liquefaction plant in Chicago pany of Chicago, and National-l 5 | engineer she company s Re 


chemical i 
Radiator Corporation of Johnstown, Pa > 
. ‘ ‘ . um n ‘ earch department Prior to his present 
Laclede-Christy Company division, have announced that an agreement had scent ie he had been manager of 
H. K. Porter (¢ ompany, In has named been signed transferring the air condition “PI : ‘ . Technical 
WwW Ni product section n Solvay’'s ecnnical 
illiam FE. Bussen manager of vitrified ing division of Union Asbestos to National " \ | h Sol 
r , Service department Neil started with So 
iles jussen has been with Laclede U. 8. Radiator. The principal acquisition n 1924 as a research chemist and 
Christy for ‘HO years in various sales ca for Nat onal-l Dee JP: ol i¢ 1 hr Servi i 1929 
pacitie ind until his promotion was as plant located in Greenville, Ill, National 

tant manager of vitrified sale U. S. Radiator plans to continue to mar Norton Company has established 

educational assistance program tor its ! ill 


time employes. The program is designed to 


i manutacturing 
transleryec 


recognize the interest of employes in tah 
ing additional courses evening stud 
which will provide usel ckground for 
their present jobs o ( re then 
future respons bilitue na the 

j 


Norton will refur ) en ol he 
tuitior rewistration nd itory Li 
Ethyl! Corporation has completed a 
re rouping of se i ) $s operat 
function Unde the realignment the 


MADE FROM VIRGIN COPPER FROM OUR OWN MINES === "%.20%,"OL partes 


PRODUCED BY THE oa under the direction of Joseph A. Costello, 


é ice president. The new department w ll 
: N ESSEE CORPORATION consolidate tratl« ind purcha nw tum 
tions formerly handled b ( ral depart 
MINERS OF COPPER, ZINC, IRON AND SULPHUR amino thes nebo 
All manutfacturin operation it both 
- e Baton Rouge and Houston plants w il 
A SUPERIOR SWEETENING REAGENT | ‘cvs’ toe Sei Sci 
» ] ce president in charge of manula 


I 
{ 


IN PETROLEUM REFINING murchasing and. traffic forthe. Manula 


department, has been appointe 


t 


the ime position in_ the newl forn 


y/ \ We are in a position to supply your department 
\ d | : , Allis-Chalmers Manufacturing 
needs on annual, semi-annual or Company has appointed H. R. Godfrey, 
monthly contract basis—also smaller Jr., as assistant to the general manager 
of its General Products division. Godfre 
, quantities in drop shipment lots. has bee cialist in the Chemical and 
/ 


f ' n 


Petroleum sectio 4 the company s New 
, 


York distri rftice ( 1951] Prior t 
that he w en m the 


TYPICAL ANALYSIS Cena Pump deparat fo 


Copper . 37.00% minimum Hercules Powder Company |: 
Moisture 12.00% maximum ected Paul Mayfield, a member o 
cua ee ; - 04% maximum lent and member of the company 
Copper Oxychloride—less than . 50% maximum 
Johnson, 
ov the 
High Copper Content Other Tennessee ! Y ‘4 ‘ if the comy 
Lower Moisture Corporation produc?s ors Fred Hoge L 
Uniform Particle Size Ferric Sulfate oo ae . the iN 7 al stores Gepart 
CHECK THESE FEATURES Uniformity (Ferri-Floc) ent to succeed Mayfield. John H. Long 
Availabili , s been named general manager tl 
wer ted Copper Sulfate Paper Makers Chemical Departm 
1. Quality Improvement and ceed R, Rockwell, whe —- 
2. Cost Reduction Sulfur Dioxide. Stouffer Chemical Company 
West End hemical omt : 
For samples make request on your company letterhead. no on ed th ' the Is of 


TENNESSEE CORPORATION 


617-629 Grant Building, Atlanta, Ga. 


} 
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at Searles Lake, Calif. For more than 25 
years Stauffer Chemical Company has 
been the exclusive sales agent for West 
End’s borax. West End will continue to 
operate as an autonomous division of 
Stauffer under the designation of “West 
End Chemical Company Division of Stauf 
fer Chemical Company.” 

Clark Bros. Company, Olean, New 
York, one of the Dresser Industries, has 
announced a satisfactory contract settle 
ment with the Steelworkers’ Union. Of 
particular importance is the two-year 
period covered by the new agreement 


Allied Chemical & Dye Corpora- 
tion has made two managerial appoint- 
ments at the Brunswick, Ga., plant of its 
Solvay Process division. Wilbur L. Epting, 
Jr., was named manager of the new chiro 
rine-caustic soda plant, and Bruce T. 
Smith became assistant manager 


Alco Products, Inc., has appointed 
R. Tom Sawyer as a consultant on engi 
neering and development problems. He 
had been the company’s research man 
ager since 1953, In addition to his ALCO 
duties, Sawyer will become a consultant 
to the staff of the Experimental Towing 
Tank at Stevens Institute of Technology, 
Hoboken, N. J. There he expects to work 


on various Army development projects 


Laclede-Christy Company, divis 
of H. K. Porter Company, Inc., has 
pointed G. Robert Kitzsteiner as s 
weer in St. Louis. He will headquartes 
i Louis, and serve accounts 
our Arkansas and other state 
Louis sales district. Previc 
ner was contracting sales « 
tant sales manager for ( 
. Ine . ind before that was 
th Rockwood Sprinkler Company 


Manning, Maxwell & Moore has 
opened a new district office in the Homco 
Industrial District of Houston at 
Row. The office will ser 
e Gulf Coast 


General Electric Company | 
| that its Carboloy department \ 
wr is the Metallurwi | Produc 
yartment, to reflect the 
iter emphasis on specialty meta | 
( ent and manufacture Department 
t idquarters will remain in Detroit. K. R. 
Beardslee is department general manager 
The company recentls nn 
openit oO new $5-million mx 
nd ceramics laboratory n 


N. ¥ 


ACF Industries, Inc., ha 
Russell C. Taylor and Rudolph Furrer as 
lirectors Taylor is a vice president of 
the American Can Company and Furrer 
president in charge of manufactur 
! and engineering of ACF Industri« 
and president of the Nuclear Energy Prod 
icts Di on of ACI 


General Electric Company has « 
lected Melvin M. Connolly, for the past 
ears labor relations administrator 

ts Carboloy Department, Detroit, to 


with the company §s union relations 


Tae 
Turbines 


One of 4 Murray type U turbo-gear units installed in a southwest rubber plant still giving 
trouble free service after 12 years in an unprotected outdoor location. This unit drives 
an Induced Draft Fan requiring 425 HP at 683 RPM. The turbine speed is 3500 RPM 


@® Murray turbo-gear units for mechanical drive are right at home 
in difficult outdoor installations. Fans, pumps, compressors, and 
many special types of slow speed machines are among the long 
list of installations powered by Murray turbo-gear units. 
Murray gears are of the Herringbone or Double Helical type and 
all are pressure lubricated at the point of tooth contact. 


Mi RR AY IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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services in New York. During his 17 years 
with Carboloy, Connolly served in several 
Capacities ine luding the supervision of 
metal processing in the company’s main 
plant here. He was appointed union rela 
tions administrator in 1952 


Crane Company has announced per 
sonnel chanye affecting its branches at 
Le Angeles and Springfield 

Mass 
Harold H. Stift has been named man 
iger of the Crane branch at Chicago, suc 
ceeding Thomas D. Kelly, who become 
midwest district manager. He is succeeded 
a8 assistant manager by Donald R. Mac- 
Crimmon, who was manager of Chicago 
branch industrial sales 

Frank R. Perry has been appointed 
manager of Crane's Los Angeles branch, 
succeeding Darrell R. Nordwall, who has 
become northeastern district manager 
Perry was assistant manager at Los An 
ve les 

Also announced was the appointment of 
Leo F. Regan to the newly created post of 
assistant branch manager at Springfield, 
Mass. Regan joined Crane in 1949, be- 
coming a salesman in 195] 


Allis-Chalmers Manufacturing 
Company has formed Allis-Chalmers 
Credit Corporation, a wholly-owned sub 
sidiary. The purpose of the new company 
s to assist in financing sales of Allis 
Chalmers machinery, Initially, this will 
apply to machinery of the firm's Tractor 
mroup 


Airborne Classroom 

Airborne classroom operated by Fielden Instrument division of Robertshaw-Fulton Controls Com- 
pany, Philadelphia instrument manufacturer, recently was in Houston for an intensive three-day 
training session on new instruments. The session was attended by 15 instrumentation sales 
engineers, employes of Eggelhof Engineers, Inc. Training experts demonstrated a variety of new 
instruments aboard plane with them. Above, Ralph V. Coles (second from left), assistant vice 
president and Fielden general manager, sees group off. Others, left to right: Fred L. Maltby, 
director of engineering; Coles; Ralph M. Stotsenburg, sales manager; John A. Fairbank, product 
supervisor; company driver; and Joseph Philippi, product supervisor. On return flight to Philadelphia, 
airborne classroom landed at Pensacola, Fla., plant of The Chemstrand Corporation for another 
meeting 


Byron Jackson Division of Borg 


| Warner Corporation has made available 
MEN OF PYROMETRY —_* 85:5: ist 
of Pechnology The scholarships were in- 


Pyrometer Engineers—Buyers—Plant Executives augurated “to develop engineering, man 


Are you attending the 


ulacturing and business leadership for in 


1.S.A. CONVENTION? dustry.” Recipients of the scholarships will 


receive up to $750.00 to cover full tuition 


The world’s largest manufacturer of Pyrometer and Thermocouple at the institute 


Extension Lead Wire invites you 


to attend a GRANDE ENTERTAIN- 


MENT at the Hotel Roosevelt Grand Ball Room. The Dow Chemical Company’s 


, Se 
2 BIG NIGHTS Tuestats QO 


ANIL 
a " se Big yo Jiquors YOU o 
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our a7mth yer" 


piece 


0 
* Big poor girls 
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Although ¥ 
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hts ™& 
pecause 


NOT 
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rhs yemneretores 
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Sno NEN 


val night 


we 


room 
elet 
pt 
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additiot 
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New Orleans sales office has occupied 
new quarters at 305 Maritime Building 
The office previously was on Common 
0 Strect It is under the supervision of 
pl. 2 Robert J. 


Minbiole, manager 


pt. 18 and Thursday, Se 


m. {ill pe PAREE.” The Girdler Company, Votator divi 
“CHERIE sion, Louisville, Ky., has named Boyd B. 

n drink: e toods you Mahon, Jr., assistant sales manager and 
hom and tH" Harold FE. Huber manager of technical 
ouvenit sales. Before joining Girdler in 1948 Ma 
hon was a member of the Reynolds Metals 

Company's sales staff. Huber was with 

New York Uity 4 Standard Oil Company (Indiana), in ex 
~ ploratory research and pilot plant work 
impo 1 before joining Girdler in 1943 as chief 

1 be process engineer 


oor Show— 


All the turkey: 


folder 05 o * 


gom mest 
largest pallroo" our & R 


ht you 
5 at 
Tube Turns, Louisville, Ky., has bought 
industrial property for expansion purposes 
The price was $2 million. The property 
is adjacent to Tube Turns’ main plant 
lube Turns is a division of National Cyl 
inder Gas Company, Chicago, headed by 
Charles J. Haines. 


H-B Instrument Company has pur- 


INDUSTRIAL PYROMETER and Supply Co. chased the Tagliabue laboratory and i 


ALTON, ILLINOIS, U.S.A. 
World's largest manufacturer of Pyrometer and Thermocouple Extension Lead Wire Corporation. Manufacturing facilities 


We Operate Our Own Wire Insulating Mills 


5? 


dustrial thermometer and hydrometer divi 
sion from Western Electrical Instrument 


and 
® Large Supply Contracts Our Specialty sales offices of the Tagliabue division are 
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in Hempstead, Long Island, N "will 
be ready for normal operations by Au 
gust Ist. Executive offices will be in Phila 


de Iphi i 


Carrier Corporation has appointed 
Leonard J. Rogan as quality control su 
perintendent for its Day & Night and 
divisions at Monrovia, Calif. Rogan 
responsible lor quality control in 
spection of all Day & Night and Payne 
products. Rogan joined Carrier in 19 
Prior to his new appointment, he served 
chief inspector for the systems and 
stamping departments at Carrier's head 
quarters plant in Syracuse, N. ¥ 


Olin Mathieson Chemical Corpo- 
ration has named William F. Watkins 
assistant manager of government services 
for the Plant Food, Insecticides, and In 
dustrial Chemicals divisions. Watkins will 
be located in the corporation’s Washing 
ton, D. C., office. He joined Olin Mathie 
son in 1953 as an agronomist in the Plant 
Food Division. For the previous five years, 
he had been chief of the Fertilizer, Seeds 
& Pesticides Branch of the Food and 
Agriculture Division of the International 
Cooperation Administration. During this 
time, Mr Watkins also served in Paris 
as fertilizer consultant to the ICA 


U. S. Rubber Company has elected 
John W. McGovern executive vice presi- 
dent. He will succeed H, Gordon Smith, 
who will retire but who will continue as a 
member of the board of directors M« 
Govern was also elected vice chairman of 
the company’s executive commiuttes 

joined lt S. Rubber in 1920 as an ac 
countant in Boston He became general 
manager of the Tire division in 1943 


Celanese Corporation of America 
has established a Midwestern sales head 
quarters for its industrial textile products 
at 22 West Madison Street, Chicago, with 
Arthur E. Berngen, of Park Ridge, = 
n charge of a 12-state sales area 

has had 18 years V ried experience in 
industrial fiber field, including ress 

ind development, manufacturing 

work 


De Laval Steam Turbine Company 
has selected H Briones y Cia., Ltda., 
Santiago, as the exclusive representative 
lor its products in Chile The company 
has been established in Chil n the en 
neering field for man yeal ind its staff 
experienced in the Baws ng and instal 
lation of heavy machinery and equipment 


Rockwell Manufacturing Company 
plans to occupy a new 180,000-square foot 
alve manulacturing pl int at Kearney, 
Neb The company estimates the new 
plant, expected to be completed by mid 
summer of 1957, will cost approximately 
$2 millon. It will be used for machining 
assembly and testing of valves 


General Electric Company wil! 
tablish engineering seminars to meet nee 
of metallurgical product users The sem 
nars will be set up immediately as part 
of the customer training program cur 
rently offered by G.E.’s Metallurgical 
Products department (formerly Carboloy 
Detroit The seminars will be of the con 
ference type dealing with advance design 


Auqust, 19Y56—VPETROLEUM REFINER 


install VOSSVALvEs in your 
compressors for peak performance 


(AIR * GAS* AMMONIA) 


Our detailed 
proposal for 


improving 


efficiency of 
your "iS iN 
compre saor us an 
will be sent ~~ 

without 

obligation 

Send name, 

bore, stroke, 

and speed of 


machine 


Peak performance, maximum efficiency, greater output, and 
lower power costs can be built into your oldest, and of course 


your newest, compressors by the installation of VOSS VALVES. 


THESE VOSS VALVE ADVANTAGES: 


M Quiet, vibration-free operation ™ 20 to 60% more valve area 
less power consumption minimum pressure loss utmost safety 
normal discharge temperature lower operating costs 


J. H. H. VOSS CO., INC 
785 East 144th St., N.Y. 54, N.Y 


#tG US PAT OFF 


New Slip-Proof Design makes 
SERRATED GRATING safest 


WHERE GOOD TRACTION IS IMPORTANT 


Indoors or out, for area gratings in sidewalka, inclined 


walkways, fire em apes where ver safe footing i” 1m por. 
tant, this one-piece, resistance-welded grating will provide 
safer working conditions, Its tailor-made to your require- 
ments. Write for descriptive Catalog PR-BF 


FREE SAMPLE 


We'll send this handy Standard Steel Spring Division 


paper weight if you re- 


quest it on your com- ROCKWELL SPRING AND AXLE CO, 
pany stationery 4011 East Seventh Avenue * Gary, tindiene 
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WAX PRESS FILTER BLANKETS HEMICAL ENGINEE! 


and application of all metallurgical prod 





Lie te Te ucts, including carbides. They also will 
{ 


draulic press 12/0 duck cover such subjects as machining, and the 


Carboloy machinability computer. Two 


®@ Fabricated to your specifications phases are now included in the new train 


ng program one to meet needs of middle 





@ Priced to save you money 


management and, the other, to cover re 





@ Cupraammonium treated a eee vt wd —¥ — in the us YOUNG MANUFACTURERS REPRESENTATIVE 
Metr tan } y ty desire ‘ 


Write today for the Schotco story process equi 


SCHOTT BROS. CO. INC. and toe 
WEST SALEM, OHIO 


ent 


FLOW PROCESS EQUIPMENT CO 


Box 56, Summit, New Jersey 

















REFRACTORY HAYDITE ere 
Makes Higher 
Heat Resistant Concrete Refinery and Chemical Plant 
Haydite aggregate used with Lumnite cement BARRETT automatic 
produces retractory concrete suitable for sus- Filling and Crimping Equipment rN au © 
tained temperatures up to 1800-2000" F., 9 , vo oa ENGINEERING 
which makes it excellent for tubular heaters, for handling greases and other 
ducts, flues, stacks and catalytic crackers viscous fluids 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex- P F 
ceedingly strong, It has excellent insulating @ 100% air operated. SO. C A] IF ¢ IRNI A 
properties and withstands pressures of up to Fills, seals, stamps and counts lug 7 _ " . 
1130 pounds per square inch. Write today for cover polls. Output of 15 il 
free folder and complete information about ~~ rng ined pers per Several auslified ereduate enginees 
Carter-Waters Refractory Haydite minute. Write for details on installa- Woe oa a hi 
We sell direct to you. tion to meet your requirements, chemical, mechanical, or petroleum 


will find an opportunity for broad 


B A 34 34 > T Y on mee —— — respon / 
CARTER-WATER Manufacturing Co. ee ee 


Department of © F Braun & Co 
P. ©. Box 8096, Houston 4, Texas 





@ No operator required. 








Assignments will cover a wide va 
riety of plants, ranging from complet 


nite ited refinerte ind hemica 


2440 Pennway Phone GRand 1-2570 








"4 : vlants thru all types ol individual 


— oct units. The work include co 
att ‘ ‘0 ordination of chemical engineering 
U baad ' ’ ia bret Vas lection and design of process equi, 


' 
Since 1915 ment and machinery, engineering, se 


CONCRETE PNEUMATICALLY lection and specification of instrument 


SAND AND CEMENT PLACED concrete anv rerractories ystems, and startup of completed 
Placed by Air’ FOR plants, 


ArLInNeA 0 | 
SUSPENDED | © insutation ie ae ee Oe eee 


We have the equipment, personnel op 
’ q P WALLS © FIREPROOFING ste Gonmneiet Shees, Cine bo Oe 
and experience to complete any @ STACKS, BREECHINGS. Pr incgg “secs Th ~anphneltoes 


ARCHES @ REFRACTORY TURN AROUNDS. ER 
ond all er work regardless FOR pREssuge | @ CONCRETE AND STEEL B 
of size or location. VESSEL LININGS SANDBLASTING 


, ENCA , 
Send for specifications and bulletins HEATERS + BOILERS rc nrnn yh ta ( FEF BRAUN & CO 


Write for estimates on your preposed orojesct. 
ALHAMBRA, CALIFORNIA 
GUNITE CONCRETE & CONST. CO. sro, PF alintigg ca 
1301 WOODSWETHER RD., KANSAS CITY 5, MO eaecanied? waka arake ay Established 1909 
2016 WEST WALNUT, CHICAGO 12, ILLINOIS 5 
3206 HOUSTON, HOUSTON 9. TEXAS rr Mid ST._KANSAS CITY 41, MO. 
3545 LINDELL BLYD., ST. LOUIS 3, MO YORK + HOUSTON «+ PITTSBURGH 


Milwaukee and TwinCities” Denver New Orleans 


STEEL PIPE 
and TUBING Engineering Editor 


oO . . 
© 5 counoen many Position Open 
@ STAINLESS 


@ HASTELLOY U , — ee ee a] 
@ CARBON nusua Opportunity or a mechanical cngineer with 


Stratford 

















ENGINEERS 
CONSULTANTS CONSTRUCTORS 








CLASSIFIED ADVERTISING 














) 


ALL SPECIFICATIONS ~ ANY SIZE }-5 years experience in plant maintenance and design for 
Write for Stock List 


wea gy resume to Box 241-R, Petroleum Refiner, Houston, Texas. 


editorial position on leading magazine. Send experience 


2308 Oakton St., Evanston, ill., Davis 8-4030 
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Petroleum Refiner New Classified Rates 


RATES: Kegular Classified (ur 
ha ‘ $4 na x i if 
Display Classified ads, 
ads payable in advance. ( 

he t ( fied Adve 


* * * . * * 


All ¢ lassified 


* * * * * 


HELP WANTED 











HELP WANTED 


HELP WANTED 





NORTHERN CALIFORNIA 
REFINERY PROCESS 
ENGINEER 


Combine challenging, unlimited-future 
job with ideal, smog-free living in San 
Fy incisco Oakland Bay Are i | Kcel 
lent salary, moving allowance, profit 
haring plan and retirement, family 
plan hospitalization and life insurance 
Must have B.S. or M.S. in chemical 
engineering, plus at least 10 years ex 
perience in process design with major 
oil company or relinery builder, For 
ward complete resume giving ex 
perience and salary requirement 


Strictest conhdence. 


ALSO OPENINGS FOR REFINERY DE 
SIGNERS AND ESTIMATORS 


KAISER ENGINEERS 


Division of Henry J. Kaiser Co 
Dept. RN, 1924 Broadway \ 
Oakland 12, California TWinoaks 3-4600 


ENGINEERS 


QUINBY EMPLOYMENT SERVICE 
Houston's Oldest--Under One Owner 
409 Bankers Mortgage Bidg., Houston 2, Texas 

















CHEMICAL ENGINEERS 
AND 
PROCESS SUPERINTENDENT 
MMONWEALTH OIL, REF! iG 
PONCE, PUERTO RICO Re 


10 POST OFFICE SQUARE 


Boston 9, Massachusetts 





Unusual Opportunities 


Assistant General Superintendent 


mall progressis Petro Chemical 
Plant located on Gulf Coast. Require 
B.Ch. Degree Minin 


liversitied 


CHIEF CHEMIST: 


Requirement B.C hE. De 
mum of 4-5 years experience 
laboratory and = proce 


ork. Ability to instigate 


research work 


rh 


Applicants write givil 


nel t 
i Immun 


GREAT SOUTHERN CHEMICAL 
CORPORATION 
P.O. Box 4166 
Corpus Christi, Texas 


MECHANICAL 
ENGINEER 


(,raduats Mechanical En 
minimum of two year 

| 
ou rehinery engineering 


directly to the Sento 


Lurtic “ e clo it grated with 
operations of new independent retinery 
which includes crude distillation, cata 


lyt cracking, polymerization, coki 


GREAT NORTHERN 
OIL COMPANY 


P. 0. Box 3596 
St. Paul 1, Minnesota 




















FOR SALE 








Master GLASSES 7 


B MAGNIFYING 


psn EF: 


ETS 
HIGH PRESSURE GASK 
All sizes to fit your gages 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, N. J. 











Plant 
Equipment 
Inspectors 


Graduate engineers with minimum 5 years’ 
experience in design or inspection of 
petroleum processing plants and equip 
ment. Major part of experience must have 
been in inspection work entailing general 
knowledge of all facilities. Develop in 
spection methods, supervise and conduct 
inspections and advise operations on 
codes and equipment limitations in a 
major oil installation located in Saudi 
Arabia 


Write giving full particulars regarding per- 
sonal history and work experience. Please 
include your telephone number 


Recruiting Supervisor, Box 91 
ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 








RESPONSIBLE ASSIGNMENTS 


for 
PROCESS 
ENGINEERS 
with 


% or more years experience 


The Proc engineerin I) 
partment of bk Braun & Co 
has opportunities for several ex 
perienced engineers who wish to 
follow their preferred fields in 
pe troleum refining or large 
volume petrochemu il proce inl 

Assignments will be primaril 
proce desion and economi 
determination of overall proces 
requirement election of pro 
essit lep ind economic evalu 
ation of proce ‘ Other ork 
may include market analysi i 
dustrial urve re technical 
issistance to ile 

Write to the head of our Pes 
onnel Departmen Vi | I} 


Stratlord 


( F BRAUN & CO 
ALHIAMBKA, CALIFORNIA 
Established 1909 
ENGINEER 
CONSULTANTS  ¢ SSTRUCTOR 


THE READERS’ SERVICE CARD 


For Information Concerning New 
Equipment and Manufacturers’ Litera 
ture 
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HELP WANTED 


HELP WANTED 





CHEMICAL ENGINEER 
For Research in Fractionation. Top salary for 
right man. Southern California area. 
FRACTIONATION RESEARCH, Inc. 


Box 132 Alhambra, Calif 
ATlantic 2-1131, Ext. 673 








PROCESS ENGINEER 


“Experienced Kngineers for process de- 
sign with well established manufacturer, 
Mid-continent area Challenging work 
with excellent opportunity for advance 
ment, All replies will be kept in strictest 
confidence.” Box 231-R, PETROLEUM 
REFINER, Houston, Texas 











you an immediate long range 


ring opportunity in 
San Francisco 
or 
Los Angeles 
California 


Liberal relo llowances for 


farmmil 


Designers 
Engineers 
Estimators 

Sr. Engineers 

Sr. Draftsmen 

Piping Draftsmen 

Chemical] 
Electrical 
Structural 


Mi han al 


I'y pe In h 
Chemical Plants 
Industrial Plants 

Steam Power Plants 
Petroleum Refineries 
Electrical Sub-Stations 


Hydro Electric Project 


end The rhe t jon Palin 


Indu 


BECH TEL 


CORPORATION 
20 Bush Street 
San Francisco 4, Calif 


Hill Milliga 
Pucker 





CHEMICAL ENGINEERS AND CHEMISTS 


BS, MS or PhD degree. We have excellent 
job openings with outstanding companies in 
the Gulf Coast area. Several are departmental 
and supervisory positions. Salary ranges $650 
to $1500 per month 


HELFRICH EMPLOYMENT SERVICE 


103 So. Main Pasadena, Texas 
Phone: GReenwood 2-4394 











CHEMICAL 
ENGINEERS 


Foreign Employment 


For career assignments in technical serv- 
ice and research and development 
work in a large modern refinery in- 
in Saudi Arabia. Excellent 
opportunities for diversified experi- 
ence and advancement assured by 
complexity of present installation and 


stallation 


future expansion 


Liberal all-inclusive benefits. Oppor 
tunity to travel on long vacations and 
live in modern community with com 
plete facilities including extensive 
recreation 

Write giving full particulars regarding 
personal history and work experience. 
Please include telephone number 


Recruiting Supervisor, Box 177 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 
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PROCESS 
ENGINEERS 


Tulsa, Oklahoma. 
Minimum requirements: B.S, de- 


Kou work in 


vree in chemical or refinery er 


gineering. Three (3) or more 
years’ experience in Process De 
work relating to Chemical 


Plant and/or Petroleum Refinery 


sign 
engineering and Construction, 


Write to Glenn () 
Personnel Manager. 


Hopkins, 


THE REFINERY 
ENGINEERING CO. 


P. O. Box 1558 
Tulsa 1, Oklahoma 











For more data on advertised products, use Readers’ Service Cards, last page 
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PROCESS 
AIOTAIE EDC 
ENGINEERS 
With 3 to 6 years experience 
Several qualified process engi- 
neers who wish to broaden their 
professional knowledge and re 
sponsibilities, will find such an 
opportunity in the Process Engi- 
Department of Ck 
Braun & Co. They will design a 
wide variety of plants for petro- 
leum refining and large-volume 
petrochemical processing. 


neering 


Engineering assignments range 
from complete integrated refiner 
ies and chemical plants thru all 
types of individual process units. 
The work includes heat and ma- 
terial balances, and computations 
for unit operation such as frac 
tionation, heat-transfer, absorp- 
tion and extraction. 

Fine facilities, top salaries and 
many company benefits. Write to 
the head of our Personnel De- 
partment, Mr. F. B. Stratford. 


C F BRAUN & CO 
ALHAMBRA, CALIFORNIA 
Established 1909 
ENGINEERS 


CONSULTANTS CONSTRUCTORS 
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ENGINEERS 


Equipment 


Wa 


Immediate openings for men with 2 to 


years experience in development, se 


lection and application of mechanical 
equipment for 
plants 


considerable 


petroleum and 
Duties will 
and customer con 


petro 
chemical include 
vendor 


tacts and field trouble shooting 


Recognizing the need for the professional 
growth of the individual engineer el 
lowe provide n 


variety of timulating 


membership 
ociation 
company ha 
year to 
leader in the 

chemical plant field. The 
facilities are 


assigninents and encourage 
in engineering societies and a 
As a result, the 
steadily for 


world 


grown 
become 4 
wide petroleum and 
most modern 
available in a brand new 


ur-conditioned building, centrally lo 


cated convement to tran portation ser 


ng suburban residential area 
Please end esume including salary 


requirements, to R. L. Stacom, All in 
juiries in confidence 


M. W. KELLOGG CO. 


711 Third Ave. 
New York 17, N. Y. 
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HELP WANTED 


HELP WANTED HELP WANTED 








WANTED 


Capable Executive, 
Sales Manager 
or Shop Superintendent 


To take over 
the manufacture 


completely and inatigate 
and sale of Heat Ex 
Refinery Ves 
Ollfield fabrication in 
We have a complete 
shop with hollow spindle 
and forging shop with trav 
Our personnel has 25 
ence in refinery and oilfield 
ture and maintenance 
Western Canada’s potentials are tre 
and our 
perfect for a capable exe 
initiati vision and the 
participate in one of the 
expanding oil economies 
In replying 
employment 


and General 
Alberta 

oilfield mae 
lathe, we 
elling 


changers sels 
hine 
lading 
crane 
experi 
manultac 


years 


mendous set-up is almost 
utive with 
ambition to 
world's fastest 
please state 
experience in 
ected 

To the right party we would be 
consider his financial 


age, present 
detail, and 
salary expe 
will 
ing to participa 
tion 


We are also interested in manu- 
facturing in Canada oilfield vessels 
and units on royalty or license 
basis. 


Hector Machine Co. Ltd. 
9th Ave. & 19th St. E 
Phone 5-4981 
CALGARY, ALBERTA, CANADA 


Equipment Inspectors 
(Ages 25 - 35) 


integrated U. S. oil company operating in South America 
has career employment opportunities in the rapidly expanding or 
ganization of a modern refinery for qualified equipment inspectors 
Vacancies exist at levels requiring 2 to 5 years experience in 
equipment 
graduate 


A major 


refinery 


Inspection, or similar 


experience, Candidat must be 
Salary including bonus approximately $12,500 

$14,000, depending on qualifications and experience, Liberal en 

ployee benefits including home vacations with travel expenses. Send 
complete resume of personal data and work experience, All replic 

held in strict confidence. 


enyvinecrs 


Box 480 
Dept. Q- 14 
NEW YORK 19, N. Y. 




















PIPING 
ENGINEERING 
in 
SO. CALIFORNIA 


Several piping 
and designers will find an opportunity 
to broaden their knowl 
edge and responsibility in the Piping 
Department of  ¢ I 


qualified engineers 


profe ssional 


Engineering 
Braun & Co. 


Assignments and 
design of a wide variety of plants rang 
ing complete integrated petro 


cover the layout 
from 
refineries and chemical 
ing through all types of 
individual units. The work 
includes the design of spring supports, 
piping systems, and 
preparation of speciheations for piping 


proc Css 
centers 


proe Css 
stress analysis of 


insulation 

facilities, profit 
plan and other 
Liberal travel 
Write to the 
De partment, 


materials and 


salaries, fine 


lop 
sharing retirement 
major company benefits. 
and moving allowances, 


head of 
Mr. F. B. 


C F BRAUN & CO 
ALHAMBRA, CALIFORNIA 
Established 1909 


our Personnel 
Stratford, 


ENGINEERS 


CONSULTANTS CONSTRUCTORS 





Refinery Chemical Engineers 
(Ages 25 - 38) 


integrated = | S. oil 
employment 


A major company 
ortunitn im the 


refinery or 


South Ameri 
expanding organizati 
qualified chemical 
requiring 4 to & years oil 


operating in 
rapidl 


refiner 


careet 


large modern 


eTivinect 


exist po Hion it refine 


work involving (1) oO control. engineer developm« 


ipplicats 


proce equipment, (2) economic studies of the 
the modification of 
major problems related to 
$17,000 depending 
including home vacati with trav 
lati | 


and existing processes (3) 


evaluating 
414.000 
Liber my hve 


petroleum refinn Salary 


ition ad xD) me 
l ind ¢€ perc f nett 
el exper ‘ 


ce. Replies held in 


Box 480 
Dept. LL - 14 
NEW YORK 19, N. Y. 
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Several 


m 
m 


refining 


pl 


! 


tions. To 
pro 


Me 


the 
ho 


Be 
ar 
th 





[Save on Your 
INDUSTRIAL 
TRACK 


AREA ENGINEER 


th mint 


super 


graduate 
um 6 years’ 


aintenance 


engineers “ 
experience 
engineering 

or producing faci 
ants heavy industrial 
anufactur x 1 





estab 


FULLY 


edures 


FOSTER 


QUALITY 


RELAYING RAILS 


Handle more cars better—cost less to 
install and maintain. Foster stocks all 
Rail Sections 12% thru | Switch 
Material and Track Accessories. 


SEND FOR CATALOGS 
LLEVA 00 
0 + WEW YORK] + CHICAGO 4 

#8 * HOUSTON 2 + LOS ANGELES 5 / 


hedule routin 
ajor il 
m with 


ising, feedin 


alary 


commensurate 
dé \ 


xperience. Write 


Recruiting Supervisor, Box 65 


ARABIAN AMERICA 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 
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Every refiner is facing a constantly increasing demand for higher octane gas- 


olines. Whether or not he makes money may well depend on his being able to 
provide these efficiently and economically. For today’s and tomorrow’s require- 
ments one high octane stream just isn’t adequate to provide the essential 
quality in pool gasoline. ‘The most practical way this can be done is through 
an improvement of the poorer quality blending components that presently drag 
down pool gasoline octanes. 


This is why much of UOP’s research has been constantly directed toward the 
improvement of the poorer components that reduce pool gasoline quality. This 
has resulted in the recent development of PENEX, UOP’s newest refinery 
process. ‘Through isomerization, PENEX provides a means of up-grading 
pentane and hexane fractions, the previously neglected components that defi 
nitely lower pool gasoline octanes. 


For more data on advertised products, use Readers’ Service Cards, last page 





This is a 


mighty poor spot 


. for a refinery... 


The future success of your business will depend on getting the most out of 
every drop of oil that passes through your refinery. To do this it is essential 
that your planning be geared to the necessity of achieving the highest possible 
octanes in your pool gasoline. Find out now how the PENEX process will 
help you accomplish this, and make it part of your planning for a continuing 
successful operation. 


oP UNIVERSAL OIL PRODUCTS COMPANY 
30 Algonquin Road, Des Plaines, Illinois, U.S.A 
Forty Years of Leadership in Petroleum Refining Technology 


aad —3) | —> 


A new isomerization process for up-grading pentane and hexane fractions 


For more data on advertised products, use Readers’ Service Cards. last page 





What's New in Equipment .. . 





... and Manufacturers Literature 


New Turbogrid Tray Special con 
struction of a Turbowrid tray has 


made all of the 


resistant wlassed 


new 
advantawes of 
steel available 
Distinct op 
ha t 


standard 


processing 
corrosion 
for use in tray type columns 
Purbowrid 
through use ol 
allo 


use ol unique 
} 


eratine weain ol design 


iil ible 
lotted tra n 


been i 
tamped towel! ( p 
until 


ert ol 


howe eT 
relativel 


now prop 
steel, 
high 


prod 


low cost ela sed 
corrosion. $ at 
lack of 


contamimation and 


such a resistance to 
temperature ind pre ure 
uct idherene non 
ibsence of ytic effects, was restricted 


because problem of supporting a 


lass tray ill glassed tower, A solu 


tion has been found in the new tra 
de ivth 

lined 
cups 


ithed 


cups 


supported inside a glass 
bolting elassed Inconel 
column sidewall leflon she 


tray 


lrays are 
column by 
to the 
wal kets ire used for 
hold 
tube  « ich 
ethylene shield to prevent wear of glass 
against glass. Small Pyrex laid 
members These 
leflon 
another 


four extra heavy Pyrex support 


encased in a Teflon o1 poly 
tubes are 
1c TOSS the 
small 
wv polyethylene 
sheathed 
Plast 
Tray 


supporting 
held in 


Sparc crs 


tubes are position by 
and by 
Pyre x tubs 


extra heavy lyine 


wross them plugs protect the ends 
of all usually are 
inserted in the thei tubes 
at a 90" angle to each other The 


exposure 


tubes assemblies 


columns with 
round 
Pyrex bars provide 1 Waitin 
of gases to liquids 

Basic desien of the tray 
by the Shell Development 


following a 


was pioneered 
Corporation 
research 


U-vear program 


Typical installations include gas scrubber 
ind strippers, de-enthanizers, debutanizers 
chlorinated hydro 


Grid trays may 


depropanizers and 


carbon fractionations have 


260 


than 
ft qual 


up to 100-percent greater capacity 
bubble 
suse of the 
and 


hold up in i 


well designed cup trays of 


Si7¢ be« laree surtace for Vapor 
drop 
tray column 
less than bubble 
Consequently, full efficiency of op 
alter 


constructions Vhe 


lower 
grid 
a pat ke d or 


liquid contact, pressure 
Liquid 
with cap 
type 
reached start-up 
alternats 
shape of the 


chance for 


eration 18 ooner 
with 
new tray 


fouling 


un-lined 
un allows less 
more complicated constructions and facih 
Maintenance 


fron 1) to 60 


tates cleaning time has been 
found to be 
than 

The substantially wzreater ‘ 


these cost of 


percent less 


requirements for conventional tray 
pact 
reduces nitial 
us ot the re si 
» provide desired capacity. Sav 
in column shells nge up to 50 
Additional 1s ichieved by 
using the new tray design because initial 
ibout half that of equiv ilent bubble 
sts. The Pfaudler Company 
Circle E.1 on the card. 


duction in 


percent 


Tractor Power Steering 
dition to the 
hydraulic 


Latest ad 
tractor accessory line is a new 
attach 
tractor 


power steering unit for 
ment to the Fordson Major diesel 

The Sherman 
combination 


power stecring device 


COMprises i hydraulic scrTvo 





The CARD referred to in these columns 
is the convenient Readers’ Service Cards 
that appear as the last page in each 
issue of PETROLEUM REFINER. You 
Gre invited to make use of these cards 
No postage is required if card is mailed 
in US.A 











that 1s actuate 
pitn } tractor steering 
Hydrauli 


and il 


operate 


self-containe in 
driven b fror 
pulley on the 
Adaptable to th 
with all 


unit eliminate side 


Fordson-Major 


attachments, the 


tracto 
combination 
thrusts and shocks 
whe el 


new 
which normally tug at the st 
Most 
however, 1s in making 
the front of the tractor is weighted 
by a heavy such as a front-end 


loader 


ering 


mportant advantage of the unit, 
when 


down 


Steering easier 
attachment 


Simple design reduces mechanical failure 
of the unit and provides a rapid installation 


hour Manual 


hydraulic sys 


ximately one 
steering remains should the 
tem of the tractor fail for any re 
Sherman Products, In¢ 

Circle E.2 on the card. 


time of appre 


ason 


Snap-Action Thermostats—A_ con 
electrical 


many 


densed catalog listing physical, 
and specifications for 


locally 


perlormance 


types of snap-action, adjustable 
offered 


The four page 


thermostats is 


two-color catalog de 


scribes in convenient pictorial and tabular 


form the assortment of head styles, snap 


switches, electrical ratings, temperature 
Series 


user 


modifications for the 
which the 


exactly 


ranges and 


0000 Thermoswitch by 


can spec ify a thermostat suited to 
his requirements 
The catalog 


mation about 
| 


infor 
and 


also prese nts gener il 


snap-action thermostats 
discusses the installation 
ice factors which affect 
trol, regardless of the 


used. Fenwal, In Circle 


irious and ser‘ 


temperature con 
type of controller 


E3 on the card. 


Paint Thickness Gage |o 


sure quality production, the General Ele« 


ne Ip as 


has developed a new per 
thickness gage Phis 


a portable, self-contained gage and 


tne Company 
manent-magnet new 
init 1s 

small enough to hold in your hand 

The new thickness gage is designed for 
non-destructive thickness measurements of 
such is 
teel 


plastic, « 


nonmagnet coatings paint ofr 
Other 
lluloid 


ilso be measured 


plating, On magnetic iron or 
nonmagnetic materials 
ica, and paper—can 


when pla 1 on a smooth, magnetic plate 


The PM thickness gage 


finishes and uniform 


issures high qt ality 
films. Measurement 
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how much does heater downtime cost? 


A 36,000 B/D petroleum refining unit 
using a 100 million Btu heater upgrades 
the value of its crude charge roughly 
$25,000 per stream day. If the heater 
comes down for any reason only 10 day 

a year, a loss of a quarter million dollars 
is chalked up. A gain of 30 operating days 
in the year can mean a realization of 104% 
on capital investment which, in a multi 
million dollar plant, is a considerable sum 

Downtime is expensive. The purchaser 
of a heater must as a result look beyond 
his initial cost to the long pull For the 
long pull Lummus oil heaters have con 
sistently exhibited great durability while 
operating efficiently and with an absolute 
minimum of days lost to maintenance 
work, 

The major refiners prefer Lummus 
heaters for this reason. In the last 25 years 
the dollar value of Lummus furnaces pur 
chased has exceeded that of any other 
company in the world SO when you con 
sider a new refinery or a new unit—assure 
good operation and maximum profit 
throughout the life of your plant 

Consult with us on design, engineering 
and construction of your heater installa 
tion 

The Lummus Company, Oil Heater 
Division, 385 Madison Avenue, New York 
17, N. Y. Branch offices in Chicago, 
Houston, Montreal, London, Paris, The 
Hague, Caracas. 


LUMMUS 


OtlL HEATER DIVISION 
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PRESSURE VESSELS 


FOR 


PETRO-CHEMICAL PLANTS 


You can use the wide experience of St. 
Mary Iron Works when you build pressure 
vessels. Our thoroughly experienced staff of 
designers, engineers and fabricators will 
furnish the equipment you need. Consult us 
before you start new construction. 


ST. MARY IRON WORKS 


Steel Fabricators for Half a Century 
FRANKLIN, LOUISIANA 














of PICTURE OF “a 


y 
* INSULATION ENGINEER 


Fiberglas and Kaylo industrial insulations, 
New Orleans 


FHE MAN IN OUR PICTURE is about 30 
has a thorough knowledge of the 
industrial insulation field, possesses an 
acceptable sales personality and experience 
necessary to assume complete charge of our 
industrial division. Background in petroleum 
refining and/or petro-chemicals desirable. His 
job will be semi-technical, consisting of sales 
contact and service with engineering, 
maintenance, purchasing and management 
personnel, For the right man, salary and 
expenses in five figures. If you fit this picture, 
send resume in confidence and a recent 

photo to Albert F. Lusch, general manager 


’ 


és .. Reilly-Benton company, inc. 


INSULATIONS 
2602 POVORAS ST... NEW ORLEANS, LA 


‘Engineered Insulations for Industry’’ 


SAMPLE 


shows how C-5 solves 


“HIGH -TEMP”’ 
THREAD PROBLEMS! 


Prove if to your own satisfaction that C-5 ENDS 
STUD SEIZING AND GALLING EVEN AT [800° F 


Leading petroleum processors are now using 
C-5 for flange bolts, studs, and all other thread- 
ed surfaces on reactors, cat crackers, auto- 
claves, heating exchangers, catalytic reform- 
ers, pumps and valves, etc., and other applica- 
tions where temperatures are up to 1800° F. 

Fel-Pro’s exclusive C-5 colloidal copper 
formula “‘copper-plates”’ metal... gives maxi- 
mum cushioning and protection to 1800° F. 
without breakdown 

C-5 prevents galvanic action—eliminates 
pitting even where dissimilar metals are joined 

. protects all threaded surfaces, insuring 
their repeated re-use! 


Seovente Stud Breakage 
Ends Stainless “Pitting” 
Reduces Torque 
Speeds Disassembly 
‘ ‘ oor’ 
See 











tubes 
mation 


BEFORE YOU BUY, MAKE 
THE “TWO-WAY” TEST! 


1 Check samples of 
other API. centrifuge 
tubes against the com 
parable Doerr unit for 
quolity 

2 Then check the 
prices 

Buy the A.P.|. tube which 
gives you the best value 








Write for name of nearest decler. 


DOERR GLASS COMPANY 


Vineland, N. J. 
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New Equipment... 


ire made from the coated 


| 
objects without damage to the n rial 
The wawe also measures Coatings On ex 
ternal, internal or compound cylindrical 
surfaces— provided it is calibrated " 
“ 


on 
sample of the base material of the san 


hape and composition 


The instrument case is made of lieht 
weight black, break-resistant plast all W if 
The opportunities for use of the new 


PM thickness gage are limitless. Operation 


easy and does not require experienced 


liqui 





Pressure Reducing Valve 
tir loaded, diaphragm operate 
in ilve for steam heat 

team applications has 
The Cla GPK Valve |} 

n with only two moving p 
metal diaphragm with full 
ind a hardened stainless st 
that seat on i renewabl 
ring 

A simple air loader repl 
ventional loading spring, and produ 
constant loading force on the d iphragm 
The design assures the same control point 
ver full val travel It tilable n 


cast iron in sizes ! inch t nch, with 


cwed 





end connections Inlet pressure 
s 0-250 psi, 450 F. Leslie Company 
Circle E.5 on the card. 


When production lags because of inadequate 
pumping facilities, you need the dependable 
power of an Ingersoll-Rand Motorpump. These 
pumps are designed for deliveries of from 5 to 
2800 gallons per minute, they operate in any 
position and being compact, save floor space 


as we ll! 


I-R Motorpumps are efficiently designed for 
economical performance and ruggedly con 
structed to stay on the job with a minimum of 

maintenance 
mare Suvemane Vester oH To get all the details on I-R Motorpumps in 
sabes licti " ‘a the life = tsiaieie sizes from 
ulable 


Y% to 75 hp, write for complete cata 


log data 


ngersoll-Rand 


% 421 11 Broadway, New York 4, N. Y. 
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at the frontiers of progress you'll find. . . 


Here’s the easiest 


"*do-it-yourself’’ 


project you ever 


undertook... 











Installing COLFOAM MICROBALLOON* Spheres for Big 
Savings in Cone-Roof Crude Oil Tankage 


Installing a blanket of Colfoam Micro- 
balloon Spheres in cone-roof tanks is 
easy— so easy you can do it yourself. 
And the results of installing this Col- 
foam Microballoon Spheres blanket are 
dramatic. Evaporation losses are im- 
mediately cut by as much as 86%. 


Colfoam Microballoons, exclusive 
with Colton Chemical Company, are 
microscopically-small, gas-filled 
spheres made of urea formaldehyde, 
which float on the surface of stored 
crude oil to form a foam-like seal. 
They soon pay for themselves in the 
amount of stored material they save. 


Complete Colton technical service, 
at no additional cost, your 
storage problems, estimates the quan- 
tity of Colfoam Microballoon Spheres 
needed, supervises initial installation. 
Helpful supplied —a 
Portable Gage Tape Well assists in 


surveys 


instruments are 


accurate readings of the amount of 
crude stored and a Foam Sampler 


measures foam thickness. 


Write today for full information, 
proof of sub- 
stantial savings through efficient eva- 
poration control. 


for facts-and-figures 


*COLFOAM Reg. T. M. Colton Chemical Co. MICROBALLOON Reg. T. M. Standard Oil Co. (Ohio) 


“le 


COLTON 


2 Ss 


Cotton Cuemicat Company 


A DIVISION OF AIR REDUCTION COMPANY, INC. 
1747 Chester Avenue + Cleveland 14, Ohio 


Sales Offices and Warehouse Facilities Throughout U.S 


Export: Airco Company International, New York 17, N. Y. 


Products of other divisions of Air Reduction Company, Inc. include: AIRCO—industrial gases, welding 
and cutting equipment PURECO — carbon dioxide, liquid-solid (“DRY-ICE") OHIO — medical gases 


and hospital equipment NATIONAL CARBIDE — pipeline acetylene and calcium carbide. 


204 
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New Equipment... 


roads 


asphalt 
provides precise an 


tion of uniformly superior 
The microviscometer 
swers to questions that paving experts pre 
viously had to handle in general terms 
Lx veloped by scientists at Shell Devel 
opment Company, research affiliate of 
Shell Oil, the instrument is being manu- 
factured by Hallikainen 


serkeley, California 


Instruments, 


The key to precision in the test is that 
made on an extremely 
about a hundredth 
This is the thickness 
together in 


measurements are 
thin film of asphalt 
of a millimeter thick 
of asphalt that 
roads and streets 

Scientists 
tests under conditions similar to those ex 
Earlier tests 
on thick layers of asphalt, gave re 
sults that had little or 
performance of asphalt as it exists in typ 


binds stones 


using such samples can run 
isting in ordinary pavements 
made 


no relation to the 


ical pavements 
durability, the 
film, 


mecas 


To gauge the aspalt BS) 
viscosity of the 


then 


scientists measure the 
subject it to aging 
ure the 

The chief advantage of the 
according to Shell, is that it provides data 
never before 


processes, 
viscosity again 

instrument, 
attainable and hence enables 
highway construction people to plan roads 


Results 
sample 


efficiently indicating the 
durability of the 
expressed in absolute physical units 

To make a test with the 


eter, a scientist puts a minute 


more 


being tested are 


microviscom 
quantity of 
isphalt between two polished glass plates 
and presses it out to form a thin film. One 
plate is then moved across the other and 
the sample is thus sheared 

One of the glass plates is stationary, The 
other, mov able, plate is attached to a wire 
that is connected to a simple balance bean 
be irines and polished 


Weights 
force 


pivote d on awate 


steel knife 
beam provide the 


edges hung on the 
Tempera 

bath 

circuit is used to follow 

plat This 

directly by 

instrument 


shear 
ture is controlled by a water 

An electron 
the movement of the glass 
movement may be measured 
reading the micrometer on the 
as a function of time. It is also possible te 
mark the 
millivolt 
graphical record of the test and allows the 
other while the test 


Circle E6 on the card. 


displacement of the glass plate 


on a recorder. This provides 


operator to do work 


In progress 


Glucosates for Scale 


booklet Solution to Your 
\ 


Copies of a new 
Problem of 
Control are now 


‘ ale and ( orrosion 


iilable 
This folder describes 11 wluc 
lividual 


efficient in correcting and controlling n 


each 


osates, 


having indi properties, which 


types of scale and corrosion problet 
available 


in drum and ton 


iried applications They are 


eparately or as mixture 
for considerable iving cost 


S | n 
D W Haer ne 
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Hydraulic Positioning Control—An 
improved model of the Crown Hydra-Trol 
Remote Control, 
hydrauli positioning device has 
fected Having 4 stroke 


directions iifers immediate syn 


a self-contained, manual 
peen 
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tion of the hydraulic control 
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either outside 
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CUSTOM Saw 
FABRICATING 


DATA- Request 


New Brochure K-56 


- 
This information on plant i 
facilities and services will g 
be of value to purchasing, 
procurement and engineering personnel when planning the 
custom fabrication of... } 


PRESSURE VESSELS 


for the Petroleum Processing Industry 
on the West Coast 


Send blueprints for prompt quotation 
on your next job 


iP PUGET SOUND 
FABRICATORS, INC. 
ES 3670 E. Marginal Way Seattle 4, Wash. 


Craftsmen in steel plate and alloys up to 1” 








Just Out! 
PRINCIPLES OF 


CHEMICAL ENGINEERING 
THERMODYNAMICS 


By ERNEST D. WILSON 
Professor of Chemical Engr., Worcester Polytechnic Inst 
and 
HAROLD C. RIES 


Emeryville Research Center, Shell Development Company 


375 pages, 6x 9, 67 illustrations, $7.50 


ry. 
fis book presents thermodynamics from. the 
tandpoint of where and how the ubject car 
be of use to the chemical engineer. In each pha 
ol the ubject: first the fundamental principle 
ire pre ented, next the complication that make 
the rigorous application ol the sf prin Iple diff 
cult o1 impossible are pointed out, then an 
necessal implific ation or empirical approache 
are shown, and finally the principles are used 

the solution of problems one might actually en 


counter in industry 


Send orders to 


GULF PUBLISHING COMPANY 
P. O. Box 2608 
Houston, Texas 








How a Man and a Gun 
Did 2 Weeks Work in a Day 





A Californiarefinery usedto assign a whole crew 
of men, at regular intervals, to remove dirt, 
grease and muck from tanks, pumps and similar 
equipment. Hour after back-breaking hour they 


scraped, wire-brushed, wiped 


[The Oakite Technical Service Representative 
nearby was consulted. He studied the problem, 
determined which one of Oakite’s many special 
ized cleaners was best for the job, what concen 
tration was most efficient, and suggested u 

an Oakite Steam-Detergent Gun just 


and a gun 


As the plant superintendent said later, ‘‘About 


two weeks’ work was completed in a single day.’”’ 


The man with the Oakite gun had more cleaning 


power than the whole crew! 


Possibly at your refinery, too, there’s a chan 

for big Savings in maintenance cle aning ( all 
your local Oakite Technical Service Representa 
tive, or write to Oakite Product Ine OB Rector 


Street, New York 6. N. Yy 
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nena features for satistactory perform- 
New Equipment. ee ance are coded and identified 
The reverse side of this dial type chart 
llustrates the seal and its dimensional fea 
is self-contained for positive positioning of tures for all popular sizes of pump shafts 
remote shafts, levers and other equipment Sealol Corporation. Circle E9 on the card. 
This new model will be found valuable 
in controlling hydraulic valves. Trimount 
Instrument Company 


: x 
. Unions and Valves Catalog 56, a 
Circle E8 on the card. ' | 
complete revision of this company Catalog 
data, contains pipe sizes, prices, engineer 
ing data and specifications on a complete 
line ol dijo unions and swing check valves 
SEALOL eg or 
sacasene (ash & Ae ORNS FOR SOTATEE WAITS This issue ncludes for the first time infor 
on two recently added products 
unions and spring controlled check 
Catawissa Valve and Fittings Con 
Circle E.10 on the card. 


: Corrosion Tester A new ins 
MgO Wire A new booklet describing ' , 
h is been acve loped to rapidly measure 
many techniques for installing connectors, ite of corrosion in all types 
1 wire ind T/¢ junctions upon mag | 
de wire Illustrated are the var 
which are furnished to aid 
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the corrosive 
In the 


s of the corro 
fabricating components 
nong the applications de 
ol thermocouple s and nstrum . . 
) ised in jet engines, also electron Wheatston i¢ ‘ circult 
ctor the rmocouple assemb] Probe ha one protected ¢ $10n strip 
ind seventeen other he Ips ind one ¢ xposed corrosion strip Automat 
Instrument Company temperature Compensation is obtained fron 
Circle E11 on the card. the protected strip. The corrosion on th 
kposed strip causes the meter to indicate 
ne he of corrosion 


robe iolding 1 protected and 
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AXIAL FLOW BLOWERS 
GAS CIRCULATORS 
COMPRESSORS 
EXPANDERS 
PRESSURE VESSELS 
HEAT EXCHANGERS 

_ COLUMNS 


Expansion Turbin« 


during installation 
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STERKRADE AKTIENGESELLSCHAFT - STERKRADE WORKS - GERMANY 
REPRESENTATIVES: THE FORAM CORPORATION 


For more data on advertised products, use Readers’ Service Cards, last page 








When you heed 
High strength... 





light weight... and cop 


Insulating effectiveness 


Specify 


J-M THERMOBESTOS’—the heat insulation 
designed for outdoor process industries 


For insulating Outdoor process equip- of course, Thermobestos | nages particular! idaptable for time-saving 
ment, only Johns-Manville Thermobestos by prolonged wetting or Kposure | op pretabrication of fittings and bend 
adds so many physical advantages to water vapor Thermobestos is e: to apply, and i 
unsurpassed insulating efficiency rhis unique combination of proper furnished | ire 

lo its low thermal conductivity, there’s ties means excellent temperature « tro the number of joint 
the welcome addition of strength and (to 1200F) and minimum maintenan it comes in sizes up to 
rigidity. Similar in chemistry to Portland cost, It is ideal for oil refineries, chemi by 3” thick ne Also a 
cement, Thermobestos resists crushing cal processing plants and other pla and 12” x 36” block 

. easily withstands unusual operating with outdoor vessels and hot piping. thick ness For informatie 
abuse without appreciable damage. As Made from hydrous « ius ly Johns-Manville, Box 14 
for weight, you can lift even the largest Thermobe molded to ve for NLY. In Canada. Port ¢ 


piece of the material with one hand. And, proper fit. high strength mi for brochure IN-169 


ws many 


JM Johns-Manville 
PRopUCTS MATERIALS “ENGINEERING - APPLICATION 


For more data ard ast pag 








New Equipment... 


A.C., but may also be obtained with D.C 
converter for field work 
12 pounds 

Some of the potential applications are 
(1) Determining the corrosion rate of ma 
terials to be 
mixers, 


Unit weighs only 


used in chemical reactors, 


processing lines of various 
(2) Determining the 


characteristics of 


types 


corrosion inhibiting 


additives 5 


gasoline 
Determining the corrosion inhibiting char 
acteristics of oil additives; (4) Determin 
ing the corrosion inhibiting characteristics 
of rust inhibitors added to 
and various other 
ers; (5) Determining the 


auto radiators 


such as boil 
effectiveness of 
protection devices. Labline, Inc 


Circle E.12 on the card. 
Paints for the Oil Industry, 4 56 
book 
information on the 
manner likely to be of use to 
mechanical 


processes, 


cathodi« 


page, cloth-bound presents compre 


hensive subject in a 
engineers, 
supervisors, executives and 
Included is 
preparation procedures 
Refinery and petrochemical plant paint 
systems developed by 


stores men discussion 


of steel 


CONCISE 


surface 


world-wide experi 
tabular form, A 
comple te product des« ription is given cov 


ence are presented in a 


ering bulk, thinning, coverage, application, 
and drying with color charts. International 


Paints, Ltd Circle E.13 on the card. 


Self Reading Tape Rule A 


extension tape rule that permits instantane 


unique 


ous readings right from a dial is now avail 
able. Called Rulo Matic, the self-reading 
rule shows complete measurements to frac 
tions of an inch, clearly read on a vernier 


counter 
spring for 
cleaning pads are 


self 


measurements 


dial, with a remarkable degree of accuracy 
Upper dial shows 1/16- 
inch fractions with main fractions on lower 


graduations on 


side 
The triple 
balanced 


coated white-face tape is 
inner return 
Oiling and 
built in to clean and oil 
the blade each time it is used 
A small steel wheel scriber is 
contained in the case for marking 
Movable end-clip on tape 
“butt” or “hook” measure- 
The tapes are furnished in a dic 
highly polished chrom 
Frederich Post Company 


Circle E.14 on the card. 


with an 


smooth operation 


serrated 


compensates for 
ments 


cast, plated Case 


eco 
snuffer’” type hydraulic fluid 
fire-resistant qualities prevent it 
with 
molten 
trade 


Fireproof Hydraulic Fluid- An 
nomical new : 
whose 
from burning on contact flames, 
heated metal 
has been introduced under the 
Irus Fluid 902 


\ special formulation of 


surlaces or metals, 


name 
water, petro 


leum hydraulic oil and emulsifying agents, 


the fluid is particularly suitable for use in 
where hydraulic leaks or line 
would be immediate fire or ex- 
plosion hazards 

Irus Fluid 902 eliminates the possibility 
its water con 
blanket to 


action reduces 


industries 
ruptures 


releasing 
tent as a protective steam 
quench fire This 
local temperatures 
from the immediate 
the remainder of the fluid will 
not support its own combustion. A further 
is that the oil will continue hy- 
should the water be 
pated for any reason 

Despite the water in its composition the 
fluid petroleum hy 
draulic oil characteristics vital to proper 
functioning of hydraulically-operated ma- 
chinery. It is on ferrous and 
most it is compatible 


film 


of combustion by 


“snuffer”’ 
and displaces oxygen 
area in most cases 


hydraulic 


advantage 


draulic action dissi 


possesses all of the 


non-corrosive 


non-ferrous metals 


with normal system components 





PROOF 


TESTING 


1// packing bas been removed 


40 lbs 


Steam in the lime is at 


fem perature 





FROM THE PITTSBURGH 
LABORATORY 


lhere is no trace 
even though 


00 F 


of steam in the empty stuffing box 
with 


PISTON-RING 
EXPANSION JOINTS 


can be unpacked at full 
operating pressure 


@ For simple maintenance, a new ring 
of packing can be added to an ADSCO 
Piston-Ring Slip 
Joint, buc when the 


Type Expansion 
old packing has 
been allowed to become scored, it 
should be removed and replaced with 
fresh packing. The ADSCO Piston 
Ring Joint is the only joint in the 
world in which this can be accom 
plished without shutting off line pres 
sure. With the vent valve open, piston 
rings hold the line pressure while the 


joint is being serviced as in photo 


araph at lett 
Other features: The slip is continu 


ously guided at its extreme ends 


total 


20 MILBURN ST 


AMERICAN [ISTRICT STEAM [)IVISION 
Apsco INDUSTRIES. INC 


throughout its entire length of travel 
Primary and secondary limit stops pre 
vent the slip from being pulled out of 
the body. Openings in the external 
guide provide Cassy access to the pack 


ing gland for adjustment. The external 


guide 


size of 


is built in halves to reduce the 
manholes required in under 
ground construction 
These ADSCO Piston-Ring 


are available in both single and double 


Joints 


in full range of sizes, with 4”, 
8 ,and 12 and for 
temperatures to 800 F and higher 


types 


traverse per slip 


@ Write for Bulletin 56-20 


BUFFALO 12, N. Y. 
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Readers’ Service Cards, last page 





POSEY LARGE O. D. PIPE 


ii ™ 


Posey specializes in the fabrication of large O.D. pipe 
for high pressure, high temperature service in water lines, 
sewage outfall lines and similar applications . with 
facilities for producing pipe and piling from 20° diameter 
and larger ... economically and on time. Write for 
specifications and prices without obligation. 

Fabricated in accordance with ASTM specifications, Class A252-46 


ELEVATED TANKS ° HORIZONTAL TANKS ° STACKS ° PRESSURE VESSELS 
DIGESTERS ° CARBON STEEL AND ALLOY STEEL PLATE FABRICATION 


POSEY IRON WORKS, INC. 


STEEL PLATE DIVISION LANCASTER, PENNA. 
NEW YORK OFFICE: GRAYBAR BLDG. ESTABLISHED 1910 
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Prolong the Life of Vessel Liners la 
by Armoring them with... 


Hexteel is an armor and retainer for cast 

able refractory monolithiclinings used for 

KLEMP cat crackers, reactors, regenerators, {rac 
stonators 


heaters, strippers, risers, stacks 
cyclones, ducts breeching furnaces and 
tanks 


Floorsteel is an armor and retainer for 
monolithic liners applicable to small diam 
eters for pipe linings heads plenum 


chambers, sumps, stacks and furnaces 


Hextee!l and Floorstee!l carbon or stainless steel armors and retainers prolong the life of vessel 


liners by resisting abrasion and corrosion. Our engineering department is prepared to design 





your total lining requirements Whatever the destination, we will deliver your Hexteel or 


Floorstee! world-wide in record time! 


Write 


for your FREE 


copy of “Serving 
the Oil Industry 
for Over 
40 Years.’ 


KLEMP METAL GRATING CORPORATION PR 
6601 Sevth Melvine Avenue, Chicago 38, Ill 


: KLEMP METAL GRATING CORP [Re Eeee Een 
Emergency delivery of Kiemp Hexteel sleas 


: 6601 South Melvina Avenue at ree Pn 
via air transport 


chemica fustries 


Chicago 38, Illinois Nome 


. 
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The One Pipe Wrench that 


Out-performs 
and Out-lasts 


all others... 





70) 


a 


a 


p a 
Comune Heavy-Duty 


This pipe wrench 
does its job so well 
that millions of users 
swear by it. 

It’s extra strong and 
safe—sure jaw action 
aided by new 
patented hookjaw 
suspension. 





Grips pipe or conduit instantly, no slip, no 
lock. Rugged comfort-grip I-beam handle 
.. handy pipe scale and easy-spin adjusting 
nut. Every wrench factory-tested, 6” to 60” 
.to assure you most for your money 


RIRDIDs at your Supply House! 


. Buy 





The Ridge Tool Company, Elyria, Ohio, U.S.A. » 


For more data on advertised products, use Readers’ Service Cards, last pags | 





Speediine tee, 
and fianges 


elbow 
before 
assembly into line. 





HERE’S HOW... 
See Mitel rengersics tecrore (exva siaight 


section) gives you assembly advantages. You can flange 
where you want to, weld where you want to. Speediine 


fittings are adaptable to your job requirements. 





s All + tel 





feature allows ample 
clearance for direct 
flanging or butt 
welding. 








Write for YOUR Speedline Fittings Catalog Today . 


Distributors are located in principal cities from coast to coast 


Secdline 


manufactured by HORACE T. POTTS COMPANY 
566 East Erie Avenue + Philadelphia 34, Pa. 


VIKING 
ROTARY 
PUMPS 


»— 


Baas 


STAINLESS STEEL FITTINGS 





> | 
@ Cut-Away View 
Showing Viking’s Gear- 
Within-A-Gear Principle 


The unique and unusually simple construction of 
Viking Pumps . . . with only two moving parts . . 
assures you of long, easy-maintenance operation with 
all grit-free liquids. 

Let Southern Engine & Pump Company show you 
how Viking Pumps can solve your pumping problems. 
We invite your inquiries. 


Distributors 


TAT & PU MP COMPANY 
MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS 


Service Facilities at: Houston - Dallas ~ Kilgore - San Antonio ~ Edinburg 
Corpus Christi and Beaumont, Texas 


I 








New Equipment... 


ength provides good antiwear and ant 


iff protection for closely-fitted machin 
high shear rate viscosities assure » se pwur 
iximum hydraulic efficiency over a wide ue etm pal i nd « l t bout under optimum con 
nge of temperatures. And the fluid is hi eal iterial replac I , f Circle £.18 on the card 
colored a bright yellow to permit instant : 1s celing, ‘bhic, a 
recognition and location of possible le - , public 4 oe ‘8 . Gage Glass G ards 


resulting in a sharp reduction of fluid ilso annour for pre 
ikeup rates. Shell Oil Company 


Circle E.15 on the card. 


onsultation service, whicl 
chnical assistance d ad ce 
untenance and repai problen 
tilable free of char 
It Cx rporation 
Circle E.17 on the card 


Temperature Controller A 
scries Of indicating temperature controll 
our interchan 
eloped Ihe 


‘ 


npat 
Circle I 


chnical 
bulleti 


that 
Hpustment nd au ( i I i ‘ ' ' ' 
rature setpoint I he riot f or ich tubir Bal 
control switch 


i wOoCck 
Circle F.20 on the card 


Thin Tubes. Ih 


Control Valves. ‘Vhese small flow con 
trol valves are precision made ind designed pr 
to fill the need for control valves capable J ! 
of withstanding a wide range of working 
pressures and temperatures. Small in size, 
erall height approximately 12-inch: 
i-steel topworks with diaphragm opera 
for on-off or 3-15-pound control, ai 
to open, or air to close, adjustablk pring, 
Teflon packing with screwed bonnet 
Valve bodies are bar-stocked with 
rewed ends, straight-through or angel 
type with removable seat ind spline plug 
Flow control of the 
the shape of grooves or slots milled into 


i overned by 
the plug surface Parabolic plugs with 
emo, able seats iré also availabk Ma 
terials of construction for bodies and trin 
an be had in Steel, Stainless Steel 
} or 316, brass, aluminum, mor 
iny Other special alloys tody rat ) . 
),000 psi Steel, 5000 psi i sient , Fiameproof Tractor 
1, and 800 psi in Brass t f ti ( 
Flow Coefficient: ¢ 
tl pline plug and removabk 


Circle 8.21 on the card 
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1 construction in. the 
Valve S176 s-inch to 
Val Corporatior 


Circle E.16 on the card 
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Building Coating 
The CARD referred to in these columns 
is the convenient Readers’ Service Cards 
that appear as the last page in each 
issue of PETROLEUM REFINER. You 
are invited to make use of these cards 
No postage is required if card is mailed 
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Here is a quick, convenient way 


to get more information on New Equipment and Literature reviewed in the editorial 
columns and on products and services advertised in this issue of PETROLEUM REFINER: 


For more data on New Equipment, Catalogs and Literature reviewed in the editorial 
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For more data on Advertised Products and Services, circle on card the actual page 
number of the advertisement as listed in the Advertisers’ Index on the preceding page. 


Then, print your name, title, company and complete mailing address and drop the 
card in the mail. PETROLEUM REFINER’s Readers’ Service Department will 
promptly forward your requests to the company concerned. The requested information 
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This HORTONDOME ROOF 


has 50,000 cu. ft. 
of storage space for 
displaced vapor 


% 











—~ 


¢. i ie 
80,000-bb!. tank equipped with 50,000-cur-ft. 
Hortondome Roof at Continental Ol) Company, 
_.Denver, Gotorado,” refinery. Vapor spaces of 
ten adjacent tanks are interconnected to the 
Hortandome Roof, 


0 OOO ~« 


actil 


Chicago Bridge & iron Company dome, When 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit © Houston 
Los Angeles © New York © Philadelphia © Pittsburgh © Solt Lake City 
San Francisco © Seattle © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CTY ond GREENVILLE, PA A Hortondon 
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Brazil © Canada © England © France * Italy * Netherlands © Scotland * Venezuela vapor pl! oblet 
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Plate 214, 
Size, 3 


Plate 660-N, 
Ss 4" 


Plate 214 ve 


McDonald Loading Arm Assembly 
Every detail of design in this popu 
lar Loading Arm Assembly is 
directed to a single objective 
the highest attainable degree of 
loading efficiency. Balanced design, 
with divided counterweights that 
cannot strike the riser, assure 
effortless trouble-free operation 
These construction 
your assurance of 
operation. 


features are 
dependable 


@ Swing Joint, identical swing joint 
features as those of the well 
known McDonald Master Series 

concentric design 


Range, 7 feet closed to 11 feet 
extended, measured from center 
line of riser. 


Remote Control 

for Loading Assembly 

Plate 214-R Remote Control fur 
nishes a convenient method for 
holding open the line valve of 


McDonald Flanged Non-Rising 

Stem Type Expansion Relief Valve 
Provides positive protection from 
leaks at gaskets and joints which 
result from excessive pressure 
caused by expansion. Should pres 
sure build up in the line due to 


Send a card today 
for a catalog of 
McDonald's complete 
line of oil equipment 
Address your card to 


Solderless Joints on entire bra 
slide sleeve assembly assure easy 
replacement and stronger con 
struction 

Bolted Stuffing Box on slide 
sleeve, easily adjusted and re 
packed. Oversized bearing area 
assures easy operation 

Felt Wiping Gasket, easily rm 
placed, keeps slide tube clean 
increases life of the tube and 
packing 

Aluminum Outboard Swing 
Joint, concentric design, drop 
tube hangs vertically 
Detachable Handle operates 
slide sleeve and drop tube 
Shock-Proof Loading Line Valve 
equipped with vacuum breaker 
Weight, 429 Ibs 


Plate 214 Loading Assembly. At 
the same time, it permits the oper 
ator to watch the filling process 
and have complete control of the 


the heat of the sun, for example 
the disc in the by-pass of the valve 
opens to equalize the pressure in 
the line with that of the tank 
Iron body bronze-faced solid 
wedge, guided both sides bronze 
seats and stem. Weight, 106 Ibs 


a.y. MSDONALD mec. co. 


DUBUQUE, IOWA 





